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Top Cop 


According to Electronic Engi- 
neering Tunes, a group of students 
at the Massachusetts Institute of 
Technology recently showed they 
were “complete engineers” by ar- 
ranging a rather sophisticated end- 
of-semester prank. The article 
quotes Bob Rivers. Human Re- 
source Director at Bose Corp., say- 


New kHz 


The Federal Communications 
Commission will hold frequency 
spectrum auctions this fall. accord- 
ing to Chairman Reed Hundt. The 
frequencies heading for the auction 
block are to be used to expand 
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ing the MIT students displayed a 
number of desirable qualitics his 
company looks for when 
hiring engineers: initiative. lead- 
ership, technical knowledge, 
planning and organization. and 
the ability to handle stress. 

So, what did the students do? 
They somchow constructed an 
exact replica of a campus police 
ca Q a bag of Dunkin 
Donuts—and lifted it to the 
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Are you 1 ready ton move up to 10 GHz? Take advantage of the dog =p of summer by Se necnitiive with tropospheric Ene 
Don’t Stop Now,” on page 24. (Photo by Gordon West WB6NOA.) 


dome of one of MIT’s main 
buildings, all in complete 
secrecy. As you can imagine. the 
story was highly photographable, 
and made all the evening 
newscasts in Boston. Rivers 
says these young engineers also 
have another trait that is very de- 
sirable in the workplace—a sense 
of humor. TNX Electronic 
Engineering Times, Issue 797, May 
16, 1994. 


on the Block 


mobile communications, which Hundt 
says has the potential to become one 
of the country’s largest industries 
by the end of the century. with at 
least 87 million customers. 

Hundt also says he wants the FCC 


to promote competition in the 
communications industry. especial- 
ly for cable TV, so rate regulation 
can eventually be eliminated. TNX 
Westlink Report, No, 671, April 30, 
1994, 
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Kenwood's TH-22AT/42AT: The Compact Solution! 
144 MHz/450 MHz single band HTs 
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9'3-wot output from MOS FET power module and supplied 


6-volt battery (TH-22AT: approx. 3 watts, TH-42AT: opprox. 


2.5 watts}: and 5-wett output with optional PB-34! 

B Compact design: 2-3/16 x 4-5/8 x1 in. 

§ Built-in DIME keypad with monitor 

8 Buili-in DISS page system. @ Large 1-716" speaker 

B41 EPROM channel memories {including 1 call channel) 

8 Multiple scan functions {VFO, call & memory) 

8 Cotrier-operated & time-operated scan stop modes 

B Tone olert with elapsed timé indicator 

8 Batiery-saver circuit ond auto power-off function fo extend 
battery life Selectable squelch configuration 

B RF output power control (Hi/low/H1} 

B Built-in (UGS encoder, optional TSU-8 decoder (any fone can 
be stored in any chennel) 

8 User-friendly menu system to customize your operating 
preferences 8 Easy to program and use 

& Modifiable for SARS and CAP. Specifications guaranteed for 


Amateur bands only. Permits required for MARS and CAP use. 


§ Wide range of accessories to enhance operating convenience 
FS and enjoyment 


Modifiable for MARS/CAP use. 
Permits required. Specifications 
guaranteed for Amateur band only. °° © 
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Slim, compact, lightweight. These words describe the exterior of the 
new TH-22AT Series HTs. Rugged, innovative, sturdy. These words 
describe what is on the inside. Because along with the beauty, this new 
series of HT has all the things you want in a portable communications 
package. Like a streamlined, easy to program interface, one touch 
controls, and a simplified menu of functions that you can customize to suit 
your needs. Even a DIMF memory that stores five of your favorite 15 - 
digit telephone numbers for autopatch use. Wide band receive - 136 to 
173.99 MHz. A new innovative microprocessor and final amplifier circuit 
enables a full five watts, while conserving battery power. (The supplied 
battery provides 3 watts.) Easy mobile operation with optional PG-3H 
cable. 

As always, a full line of accessories is available to enhance your 
operating enjoyment! 

See your favorite Authorized Kenwood Amateur Radio Dealer for all 
the details! 


KENWOOD COMMUNICATIONS CORPORATION vV 
AMATEUR RADIO PRODUCTS GROUP 
QO, BOX 22745, 2201 East Dominguez St., Long'Beach, CA 90801-5744 
KENWOOD ELECTRONICS CANADA INC. iN \W/ B 
B07 0 Kestrel Road, Missis a, Ontar 1S8 


If You’re So Smart... 


OK, as a ham you area communications expert. 
| Well, you're supposed to be. That's what you've 
conned your non-ham friend into thinking. right? 
yu really: know about communi- 
cations, other. than kerchunking some repeaters or 

adding still more garble‘to a pileup? If someone 
| were to ask you about pagers. what could you tell 
| them? How much do they cost? What's their range? 
| Where do you g get “em? What frequencies do they 
use? What services are available? Can I use some 
} just around my own business? 

| And what can you tell people about fax-modems? 
The Internet. CompuServe. Prodigy, bulletin board 
systems, and-so on? 

There are almost endless communications 
services out there. Now. if you, as a bona fide 
communications expert, cant answer even simple 
questions about “em, imagine how confused the 
average business person is when faced with choic- 
es of telephone switches. cellular telephones, 
teleconferencing. security systems, computer 
networking, and so on. Dealing with all this is so 
far beyond the average person that you have a 
tremendous opportunity to make some money— 
once you know your stuff. 

No, you don’t know all the answers now, but 
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pay too-much? 
For pricing, 

CALL FREE 
800-433-SAVE 
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[MARZ-1 ELECTRONICS 


Now introducing the M1E model 244°. 
VHF/UHF dual band Antenna. 


Work Satellites, Repeaters, and Simplex 
from inside your apartment or house on an 
HT. Excellent results. No more fuzzy 
contacts. Sits on desk or table. Works 
good and looks good. Antenna based on 
proven J-pole design. Low SWR on both 
bands. Under 1.5:1 SWR on both bands 
Hook up feed line per plan and GO!! Plans 
and specs included. 


Beta tested by HAMS. 

Made from machined and 
polished 6061 aluminum bar stock 
6dBi Gain 
Can be mounted outside with simple 
modification 


Model 244° $24.95 +$5.00 S&H, 
Plans & Specs $2.00 Refundable 
GUARANTEED 
Catalog and News Letter on request 
WA Sales Tax 8.2% 
Send Check or M.O. to: 


MARZ-1 ELECTRONICS 


P.O. Box 483 
Renton, WA 97057-0483 


Model 244° 
2M/70 CM 
Dual Band 

57 5/8” High 
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by Wayne Green W2NSD/1 


with your ham background at least you can 
understand the questions and you have some clues 
on where to find the answers. Knowledge is not 
only power, these days it’s money. There are at 
Ieast 10 million small businesses that could 
benelit from better communications, security. and 
computer systems. That's one heck of a market. 
How long do you think it would take. you to 
become an expert on pagers, just to pick one field 
at random? You necd to get literature from the 
manutacturers. dealers. and service companies. 
You'd want to read a couple books on the subject. 
Are we talking six months? One month? A week? 
Next you'd want to visit some of the companies 
involved in the business and talk with them. Find 


out their problems. what success stories theythave,. 


which equipment they think works best. andso on. 
Couple of months in your spare time? 

Now that you have a good understanding of the 
technology and the players, and have the contacts 
you need. what should you do next? My recom- 
mendation would be to sit down at your comput- 
er and write a brief handbook on the subject— 
maybe 32 pages. Write it for the non-technical av- 
erage business person. Explain the benefits this 
service provides and show how the costs are small 
compared to the benefits. You can make the hand- 


book look professional by printing it on a laser 
printer. The first hundred copies can be made on 
a copy machine. That's the way I do all of my book- 
lets until the demand gets out of hand. 

This will provide you with some sales literature 
for your new communications consulting service. 
With your name as the author, this certifies that 
you are an expert. Now you're in a position to send 
letters to local businesses offering the first phase 
of your communications consulting services. 

Once you know your stuff on pagers it’s time 
to pick the next business you're going to learn. If 
you ve made any efforts toward sclling your pager 


expertise. by now you I] know what questions buis-_ 


ness people are asking about other communica- 
tions services. You might tackle fax-modems next. 

Same deal. Get the literature. Read the books. 
Talk with the manufacturers. dealers. and services. 
Help some friends for free. learning on their mon- 
cy. It’s always best to use other people’s money 
(OPM) as much as possible when you are learning. 

Within a year. if you make any kind of an effort 
at all, you'll be Mr. Communications in your town, 
and you'll have dozens of small businesses 
turning to you for solutions. In the communica- 
tions business you make money on sales, on 
installations. and on service. Great business. All 
communications equipment breaks. so the service 
business is wonderful. And computers. being the 
most complicated of all. break the most often, Plus 
there are viri, incompatible:settware. static 
electricity. errant magnets, and so onto help keep 
you living comfortably. 

Oh yes. it won't hurt to become an expert on 
magnetic fields and go around with your gauss- 
meter and help people avoid possibly harmful fields. 
There'll be a very inexpensive gaussmecter on the 
market soon that does a wonderful job. 

And when your customers want to know whether 
cellular telephones are harmful or not, you'll know 
the answer and be able to give them a reprint of an 
article from 73 on the subject. 


There’s no reason for any ham with even the 
slightest amount of gumption not to be living in 
comfort and have as big a ham station as he wants. 
Or she, as a balm to militant feminists. 


Expert Help Needed 


If you are already an expert on any phase of 
communications. how about writing an article for 
possible publication in 73 to help newcomers to 
the ficld? They need to know the suppliers and 
publications, haye a list of recommended books, 
know how distribution works, and know what 
frequencies and services are available and their 
average cost—things like that. 

If we can get a series of articles to help 73 read- 
ers come up to speed on business communications 
services, that’l] help a-bunch of hams build some 
spare-time income. and maybe be able to take their 
new consulting businesses full-time as entreprencurs. 
So what’s out therein BBS software? In security 
products and services? In video conferencing? 
Satellite services? 

Or are you happy with your old ham gear and 
not enough money to even buy-a subscription to 
Radio Fun?. Tsk. The money is out there in great 
big gobs. you just have to make a little effort to 
grab it. And that means:turning off the ball games 
and doing some homework instead. Get off the 
couch, put down that'can of beer, brush off the 
pretzel crumbs, and get cracking. | don’t care if 
you're 20 or 70, you can learn new things and it'll 
be some of the best fun you've ever had. Heck, 
I’m almost 72 now and I’m tackling a whole new 
branch of physics—one which not even the best 
scientists in the world understand yet—cold 
fusion. Now ¢/ar’s exciting. 

I'd love to Know more about communications, 
so I'll be reading any articles submitted for my 
own edification and well as yours. That means 
they've got to be simple enough so I can under- 


stand them. RE} 
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ORDER NOW 
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© Magnetic or Suction-Cup Mounted 
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© Display Sign on Trunk or Rear Window 
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RS-12 Robot Mode-K 


The poorest person’s satellite. 
by Theodore Walker, Jr. WB4MFI 


Radio Sputnik (RS) Mode-A is frequently 
recommended as the easiest and least 
expensive place to begin amateur satellite work. 
This is because of minimal hardware require- 
ments. A 2 meter transmitter, a 10 meter re- 
ceiver. and a modest antenna for each of the 
two bands equals a “poor-boy satellite station.” 
But. there is an even less hardware-intensive 
place to start. The RS-12 robot can be worked 
in Mode-K with almost any modestly 
powered HF transcciver capable of split CW 
operation. 

Remember that Mode-K indicates a 10 
meter downlink and a 15 meter uplink. The 
RS-12 robot calls CQ on 29.454 MHz. 
Answer the robot on 21.130 MHz. The robot 


will respond on 29.454 MHz. The robot's 10 


meter downlink signal is strong enough to 
come through (RST 549 to 589) on the 15 me- 
ter uplink antenna, so there is no need to fid- 
dle with two antennas. I worked the RS-12 
robot with a Kenwood TS-140S, running 40 
watts of CW into a mobile vertical antenna 
(the Texas Bugcatcher) angled out from an in- 
ner-city second floor apartment balcony. My 
QSO with the RS-12 robot went like this: The 
robot called, “CQ CQ de RS12 QSU 21130 
kHz AR.” I answered, “RS12 de WB4MFI 
AR.” The robot responded, “WB4MFI de RS12 
QSL NR 0574 OP ROBOT TU SW QSO NR 
0574 73 SK.” (Please note that I used an elec- 
tronic keyer because the robot does not copy 
less than perfect CW. Also, AR must be sent 
as a single character.) One modest rig, one 


Waiting for the Russians: 
Satellite Adventures in the Caribbean 


by Bill Meara N2CQR/HI8 


It was 1 a.m. and the satellite was 
approaching from the south. Our computers 
had followed it as it passed over Australia 
and crossed the South Pole. Now it was 
zipping through the night sky over South 
America at 14,000 miles per hour, 600 miles 
above.the surface of the earth. The comput- 
ers told us that it would rise over Santo Domin- 
go’s moonlit Caribbean horizon at precisely 
1:32 a.m. local time. We were ready for it. 

Luis Ernesto HI8LEZ was seated in his 
shack across town. We both had our 2 meter 
FM rigs on 145.6 MHz simplex—the net 
frequency for Radio Club Dominicano. At 


more civilized hours this frequency was filled. 


with the friendly daily chatter of our club, 
but at 1 a.m. we had the frequency entirely 
to ourselves. We were getting ready to do 
something a little different—we were wait- 
ing for a Russian. 

With our equipment ready and double- 
checked, there was nothing to do but wait. 
We passed the time by shooting the breeze 
on 2 meters. The conversation was in 
Spanish and the subject matter was ham 
radio. Luis Ernesto and I had been hams for 
many years. Although we had grown up in 
different countries, our involvement in 
amateur radio had provided a lot of common 
ground. As the bird flew over Bolivia we 
spoke of how good it was to be once more 
involved in a late-night ham radio adventure. 
There is something special about late-night 
radio work—the darkness and the quiet add 
an element of mystery and intrigue. With 
sunspots scarce, where there had once been 
exotic DX our radios were lately emitting 
nothing but a disheartening hiss. But now 
the Russians had put us back in the late-night 
radio business. 

We were waiting for the Russian amateur 
radio satellite RS-12. Launched in 1991 and 
riding aboard the COSMOS-2123 naviga- 
tion satellite. RS-12 is currently set up for 
Mode K operations. That means it takes sig- 
nals (CW or SSB) from a 15 meter uplink 
passband and retransmits them on a 10 
meter downlink. RS-12 is one of the easiest 
of the EASY-SATS. 

The members of Radio Club Dominicano 
had been interested in satellite communica- 
tion for some time. but we had lacked easi- 


ly accessible information on satellite orbits— 
information on when the “birds” would be 
visible to us. Early in January 1994 I had the 
good fortune of conversing with two U.S. 
hams (W9CZI and AAIGW) who are 
satellite enthusiasts. They had kindly 
provided me with the times for some good 
RS-12 passes for the Dominican Republic. 
With much trepidation and lots of luck, I 
managed to make my first satellite QSO. I'd 
read that for many hams their first satellite 
QSO was as exciting as their very first 
contact or their first DX. Now I understood! 
I was elated to hear my signal coming back 
to earth on the 10 meter downlink, and even 
more pleased when W9GUP answered my 
CQ. I felt that my old rig (HT-37, Drake 2B 
and dipoles) had entered the space age! I had 
successfully defied a declining sunspot count! 
I was hooked. 

Fortunately. satellite tracking software 
arrived from AMSAT very quickly. I got the 
ORBITS II program and ran it without 
difficulty on my old 286 CGA graphics 
computer. The acquisition of this software 
was a major step forward in our space 
program. Now at a glance we could see the 
precise locations over the earth of all the 
satellites we were interested in. Also, we 
could easily ask the computer to tell us 
precisely when the satellite would be next 
appearing over the horizon. I'd advise any- 
One interested in satellites to make the 
purchase of tracking software their first step. 
Aside from being indispensable to your 
operations, the software in itself is a lot of 
fun. Several of us have found ourselves mes- 
merized by the map of the world and the 
little numbers representing the various birds. 
At first it seems unlikely that this little 
display represents actual objects in space, 
but confirmation comes when you tune to 
the beacon frequency of one of the space- 
craft and hear the signal just as the “foot- 
print” of the satellite crosses your QTH! 

Now Luis Ernesto was going to try fora 
QSO. As we spoke on 2 meters, my track- 
ing program showed the northern edge of the 
satellite’s footprint moving across the Caribbean 
and approaching our island. 

“Let’s tune for the beacon!” Right on cue, 
there it was—faint CW on 29.408 sending 
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modest 15 meter antenna, and an electronic 
keyer is all the hardware needed to work the 
RS-12 robot in Mode-K. 

For those who appreciate white noise. it is 
a simple matter to listen to 29.408 MHz (bea- 
con) and 29.454 MHz (beacon and robot) un- 
til the satellite happens to come into view. Oth- 
erwise. | recommend an OSCAR LOCATOR 
or the use of InstantTrak software to indicate 
precisely when the satellite will appear. In- 
stantTrak is available from AMSAT, and The 
AMSAT Journal (tel. 301-589-6062) provides 
recent orbital elements. Other helpful written 
resources include The RS Satellites Operating 
Guide by G. Gould Smith WA4SXM, and The 
Satellite Experimenter’s Handbook (ARRL 
book) by Martin Davidoff K2UBC. 


telemetry and the callsign RS-12. We wait- 
ed a few minutes for the satellite to rise in 
the sky. S 

*“O.K. Luis Ernesto—call CQ and I'll try 
to find you on the downlink!” 

I tuned the 10 meter downlink band but 
somehow missed his signal. By the time I 
found him, he was already a satellite com- 
municator! He worked five stations on that 
first pass! Now there were two satellite ad- 
dicts in the DR! During the days ahead Luis 
Ernesto and I both lost lots of sleep because 
of the Russian satellite! The orbital trajecto- 
ry continued to put the bird over the 
Dominican Republic at around | a.m. local 
time. We joked about how perilous it would 
be to explain our fatigue to co-workers by 
explaining that we had to stay up late 
because we needed to talk to a Russian 
satellite that flies over our houses every night 
at 1 a.m.! (For someone who works in the 
American Embassy, this is an especially 
perilous explanation!) 

RS-12 is a lot of fun and provides ama- 
teur radio operators the opportunity to toy 
with the heavens! While attempting to coor- 
dinate a contact with HI8P (The Dominican 
Republic’s only life member of AMSAT), I 
was having a bit of trouble finding him in 
the downlink. Headphones on, I was care- 
fully scrutinizing the 10 meter band. 
Suddenly I heard—from space—the sound 
of a phone ringing! How strange! (“What's 
that, Spock?”) It took me a moment to 
realize that in my excitement I was gripping 
the push-to-talk and that the headphones had 
prevented me from hearing my phone 
ringing—except via the satellite path. The 
phone call was from HI8P—I congratulated 
him on his first RS-12 connection! 

‘RS-12 also provides a great opportunity 
for friendly assistance to interested fellow 
hams—Outer-Space Elmering. Newcomers 
to the satellites really need some informa- 
tion and guidance—frequencies. how to cope 
with Doppler and. above all. info on when 
the bird will be overhead. Anyone who has 
made a few contacts and has a tracking 
program running is in a position to help 
others get into this exciting and different 
mode. One Sunday morning I told a friend- 
ly group of DXers on 20 meter SSB (K8JP 


and the group) that | would soon have to QSY 
because the satellite was coming over the 
North Pole. That was enough to get them 
interested. Within minutes the whole group 
had shifted to the satellite frequency and had 
made satellite contact. Later—back on 20 
meters—they chastised me for afflicting them 
with a new addiction! 


The ROBOT 


In addition to providing opportunities for 
contact with other earthlings, the RS-12 satel- 


"lite allows you to make your first extrater- 


restrial QSO! There is a Robot onboard. I 
had heard the Robot but I'd never been able 
to work him. One morning the heavens were 
aligned properly: The satellite's footprint had 
moved away from the heavy activity in the 
Eastern U.S. but—from my Caribbean perch— 
I still had the bird in sight. RS-12 was call- 
ing “CQ.” I gave him a call in the proper 
format and, miracle of miracles, a robot in 
outer space responded to my call. The ROBOT 
is a very courteous ham—he says “thank 
you.” wishes you 73. and follows up with a 
QSL (via a manager in Germany!) FB! 
Obviously I’ve really enjoyed getting 
involved in the satellites. ve found this part 
of our hobby to be a great way to learn about 
space sciences and physics. Contrary to 


popular opinion. the satellites do provide lots. 


of opportunities to employ home-brew gear 
and—as my old tube-type station demon- 
strates—you don’t need to buy a small-scale 
version of the Johnson Space Flight Center 
to get into the fun. An old version of the Satel- 
lite Experimenter’s Handbook provided some 
sage advice: Start out simple and take things 
one step at a time. Get some experience on 
the EASY-SATS and then move on—little 
by little. receive system first—to the more 
advanced satellites. Each time you work 
through a new satellite youll get the satis- 
faction that comes from technological 
conquest. along with something of the thrill 
DXers get from “working a new one.” 
Have fun! See you on the satellite! 73' EJ 
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letters 


Write to: Radio Fun Letters 
70 Route 202-N, Peterborough, NH 03458 


Please write to us! Tell us what you’ve been doing, what you think of ham radio, and 
what you like or don’t like about Radio Fun. If we publish your letter, you’ll get a free 
one-year subscription (or extension) to Radio Fun. Send your letters to us at the address 
above, or fax us at (603) 924-9327. Be sure to type or print legibly, and include your full 
name, callsign, and complete address. 


Jim Lyons N2WSN, V.P. Engineering, Ameco Corp. There are a few additions and reword- 
ing that should be made to the article on the Ameco PT-3. [See Gordon West’s review of the 
Ameco PT-3 RF Preamplifier in “Upgrade... Don't Stop Now,” March 1994.-Ed.] 

The idea for the product is 15 years old, with the PT-1 being the first unit introduced. Over the 
years, there have been changes and improvements to the product. The current model PT-3 Mr. Gor- 
don West tested is the latest revision which was introduced last year and comes from the venera- 
ble Ameco Corporation, 224 East Second Street, Mineola NY 11501; telephone: (516) 741-5030. 

The basic PT-3 consists of an LC-tuned RF amplifier that covers all amateur bands from 160 
through 6 meters. The amplifier is a dual-gate. low noise, FET design. 

Larry Vogt N4VA, FAIRS Training Director, Floyd VA The Foundation for Amateur Inter- 
national Radio Service, Ltd. (FAIRS). along with the Guyana Amateur Radio Association, has be- 
gun a new project to encourage the growth of amateur radio in Guyana. We will be working to- 
gether to establish a technical library and a club station in Georgetown, the capital of Guyana. 
These facilities will provide access to those who cannot afford their own equipment or supplies. 
We will also assist in the areas of training (including operating procedures, Morse code, and emer- 
gency communications) and in public demonstrations of amateur radio. 

Now that the new project has been launched, we at FAIRS would like to invite you to help with 


the effort. FAIRS is a public foundation with IRS 501 (c) (3) status. which relies entirely on vol- 


unteers and their donations of time, energy, supplies and: funds. Won't you consider allocating a 
portion of your 1994 charitable contributions to this worthwhile amateur radio project? The value 
of any contribution you make, either as funds, equipment, or materials, is tax deductible in the U.S. 

The following items are needed: 

Training material: code practice oscillators, keys, training tapes, technical courses, technical 
books, license manuals. 

Supplies: soldering irons, VOMs, coax connectors, etc. 

Equipment: antenna kits, antennas, packet controller, dummy load, SWR bridge, transceivers 
for HF and VHF, etc. 

Magazine and newsletter subscriptions. 

This may seem like a lot to ask for, but with a little help from many individuals, the project will 
be a huge success. Not much is available in Guyana, so FAIRS hopes you will want to become a 
part of this exciting endeavor. If you can help with any donation of funds, supplies, or equipment, 
please send it to: FAIRS Guyana Project, P.O. Box 341, Floyd VA 24091. 

Maynard Raggio N9PTG, Bloomington IN 47401 I was pleased to receive several compli- 
mentary issues of Radio Fun after becoming a licensed amateur two years ago (Tech, now Tech 
+). ] thought it was a very good publication, and passed my copies along to my 12-year-old son, 
who also became licensed later in the year (NI NHH/9). The local gun club, to which I belong, has 
included a book program in its activities and budget for many years, funding subscriptions to shoot- 
ing-sports publications for the local public library and 10 of the local middle and high schools. 

Since I firmly believe that the future of amateur radio as a service and a hobby depends on get- 
ting young people involved, I proposed that our local amateur radio club (Bloomington ARC) start 
a book program by funding subscriptions to Radio Fun for some local schools. The idea was met 
with enthusiasm, and six subscriptions to Radio Fun were approved and will be placed with the li- 
braries of local grade schools at the beginning of the fall semester. I envision expanding the pro- 
gram in the future as funds permit. I strongly urge other amateur radio clubs to start a book pro- 
gram in their school libraries. Children love amateur radio, but must be exposed to it first! 

Richard M. Franklin N3PIO, Lancaster PA | really enjoy your magazine. Not only does it 
inform my fiance and myself of developments in amateur radio. it also stimulates our thinking pro- 
cess. which helps us come up with new ideas of our own. } 

Sherry N3QPB and I got into amateur radio so we could keep in touch with each other while 
she was fishing and I was hiking at the same time. The hobby has led us in other directions, though. 
Now we are both involved in search and rescue and look forward to the articles you have in your 
magazine dedicated to that function. 3 

We are also involved in Sky Warn, the severe storm observers in the amateur radio community. 
Your magazine provides us with information about that function, too. 

Albert Champion KCS5CSA, Tulsa OK Wayne—First I want to tell you that I_have personal- 
ly enjoyed every article of yours that I have read. in any magazine or wherever I have found one. 
Too many times in my life I have found people in a position like yours who have aspired to high 
ideals to a degree that left their wisdom devoid of any real common sense. I admire your efforts. 
Please continue. 

While taking classes at the Tulsa Technology Center (Vo-Tech) geared toward TV repair. I was 
encouraged by teachers there who were hams to get a license of my very own. It was not much ef- 
fort. on top of what I learned in class. to get my Technician Class license. But it came with my own 
self-imposed rule that “if I can’t build it. I can’t have it.” which seemed to be one of the basic con- 
siderations of amateur radio in the first place. 

It was something to notice how many of the companies selling equipment sent me advertise- 
ments. Out of all the stuff that has passed through my mailbox on its way to the dump, I found one 
item, your Radio Fun magazine, not only entertaining but outright encouraging. Out of all the pa- 
per that was used aiming at me to buy something, seemingly requiring enough paper to support the 
entire spotted owl population. Radio Fun was the only thing to actually capture my heart and imag- 
ination enough to consider buying a subscription. I hope the cost to the environment was worth it. 

Right there. in issue #31, was a review of the Ramsey Electronics FX-146 kit. Joy and jubila- 
tion! Here is my subscription. 


100 PAGE 
CATALOG 


HUGE 


@ Communications Receivers 
@ Portable Receivers 

@ Scanners 

@ Amateur HF Transceivers 
@ VHF-UHF Transceivers 

@ HT's and Mobiles 


@® Amateur and SWL Antennas 
-@ Accessories and Parts 
@ RTITY and FAX Equipment 
@ Books and Manuals 
This catalog includes prices! 
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6830 Americana Pkwy. 73 

Sal Reynoldsburg, OH 43068 | 
Tel. 614 866-4267 
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3D - ANIMATED VIDEO 
CALL SIGNS FOR ATV! 


¢ Best prices 
¢ Broadcast quality 
e Makes you look like NBC 
¢ Custom designed for your station 
¢ Available in tape format of your choice 


Just play from your VCR when you want station ID. 
Includes Morse Code audio station ID also. 


Send for sample tape at $5.00 + $2.00 S&H 
and also receive a certificate worth $10.00 
discount when you place your order. 

Check, visa, master or discover card accepted. 


CALL (612) 463-7702 for order or info. 


STABLE-EYES™ 
P.O. BOX 53 
FARMINGTON, MN. USA 55024 


CIRCLE 235 ON READER SERVICE CARD 


JADE PRODUCTS. INC 
603-329-6995 


PUTTING THE AMATEUR BACK IN RADIO Fax 603-329-4499 
FUN-KIT LINE 
IMPROVED! SMART BATTERY CHARGER KITS 


P.O. Box 368 
E HAMPSTEAD, NH 03826 


ot (CONT. DUTY CHARGER FOR LEAD- 
ACID/GEL CEL). USES UC3906 I.C., QUALITY 
[ =. COMPONENTS: PCB MOUNTED PWR XFMR, 
loige cae AMMETER, ENCLOSURE & ASSEMBLY 
MANUAL. 110/220 VAC, 50/60 HZ. NOW 
HAS REVERSE BATTERY PROTECTION, TRICKLE START UP, 


LARGER HEATSINK, IMPROVED SOFTWARE, AND 
PROVISIONS FOR EXTERNAL CURRENT SWITCHING. 


Hs TBeowr ss Yate 5 “ero | 
BISSETT 
ESOS a ee 


BC20 


BC-XX COMPLETE UNIT WITH ENCLOSURE................$ 84.95 
BC-XXA BCXX W/O ENCLOSURE OR METER................$ 44.95 
BC-XXB BC-XXA LESS XFMR Ss vo $94.95 
BC04, THE PAUL BUNYAN OF BATTERY CHARGING. FAST 
RECOVERY. FOR 6 OR7 CELLS. ALL FEATURES OF BC-XX. UP 
TO 5 AMP CHARGING RATE, 10A METER, HEAVY DUTY XFRM, 
APPLICABLE TO DEEP CYCLE HIGH POWER USAGE. ALL METAL 
3.5" X 8.5" X 10" ENCLOSURE. EXTERNAL HEATSINK. 110 VAC 50 
HZ ONLY. ABOUT 13 LBS ....00..02.0.. eee Tete. Ree ee $199.95 


N “SMART™ SOLAR CHARGER FOR LEAD-ACID/ GEL- 
CELL BATTERIES. CHARGE YOUR BATTERIES WHEN THE 
POWER IS OFF! CHOOSE SAME VOLTAGE RANGE AS 
BCXX. NEEDS SOLAR PANEL 4 VOLTS HIGHER THAN 

BATTERY: VOLTAGE As 2a Re lg eens 9 4 OS 


KRO1, CURTIS KEYER KIT USES THE 8044ABM CHIP. 
4-12 VDC. KIT INCL. CIRCUIT BOARD, AUDIO AMP. AND PARTS. 
SUPPORTS IAMBIC KEYING, ADJUSTABLE SPEED, 5 - 50 WPM. 
KEY AND ENCLOSURE NOT INCLUDED 
VISA, MASTERCARD, CHECK OR MONEY ORDER ACCEPTED 
USA SHiP Cost: $5.00 FOR 1ST $100; $1.00 FOR EA. ADD'L $100 
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Hams and Scanners 


by Bill Clarke WA4BLC 


Is there a scanner in your future? I think it is 
a distinct possibly. After all, most modern 2 me- 
ter transceivers (handhelds and mobile/fixed 
rigs) can be used as scanning receivers (but not 
transmitters, of course) outside of the 144 to 148 
MHz ham band. Most cover from 130 to 175 
MHz FM and a few include the aviation band 
(AM signals) starting at 108 MHz. This spread 
provides access to public service frequencies in 
the 150 to 170 MHz area. including fire, police, 
marine, weather, and many others. 

The typical 2 meter rig can be programmed 
to scan the spectrum between two preset fre- 
quencies or to scan specific frequencies placed 
into memory. Unfortunately, most are slow in 
stepping from one frequency to another. I say 
slow, as many of the current dedicated scan- 
ner receivers can check as many as 100 (or 
more) frequencies a second. 


Hear What? 


The public safety frequencies are typically 
the most often monitored by listeners (scanner 
operators). There are few of us around who 
would not like to get the news before it is on the 
TV or in the newspaper. But there is also a real 
need for hams to know how to use scanners. 

In order for the ham community to inter- 
face with the public safety community, as we 
must in public service, we need to know what 
law enforcement agencies, fire departments, 
or other branches of local government are do- 
ing (both to be informed and to stay out of the 
way). This is particularly true during natural 
disasters such as forest and brush fires, earth- 
quakes, hurricanes, floods, and tornadoes. 


Ham Uses 


Other than listening to the local sheriff. what 
can hams do with a scanner? Scanners allow 
you to continuously monitor repeaters, not just 
on the bands your VHF/UHF rig operates on, 
but all of them. The typical scanner covers 
from 30 to 1000 MHz. with some areas not 
covered including: television bands and the 
cellular telephone band. The former is deemed 
not worth listening to and the latter to provide 
“security” (as mandated by law) to the 
cellular industry. 

This wide frequency coverage gives instant 
access to 6 and 2 meters and to the 220 MHz 
and 440 MHz bands. You can check on activ- 
ity on the various bands before you go to the 
effort and expense of becoming active on them. 
Perhaps there is little or no activity on certain 
bands in your locale. 

With the more sophisticated scanners comes 
a capability referred to as search and store 
and/or search and count. This provides a means 
of checking the activity on specific frequen- 
cies. For example. after operating within a fre- 
quency boundary of 147.000 to 147.400 MHz, 
some scanners will auto-store all active fre- 
quencies in memory. By checking the memo- 
ry. you can determine if any frequencies re- 
main unused (i.e. an unused 2 meter repeater 
pair). The search and count feature goes a lit- 
Ue further by giving totals of hits (receptions) 
noted by frequency. Hit totals and unused fre- 
quency pair lists can be used to prove lack of 
use and to prod repeater coordinator approvals. 

Some of the latest hand-held scanners cov- 
er not only VHF and UHF, but frequencies 
starting at 500 kHz (some as low as 100 kHz) 
in AM and SSB modes as well. They offer 
complete ham-band receiver coverage of all 
our frequently-used spectrum in one palm- 
sized unit. Pretty amazing huh? 


© 


Equipment 


I recommend that hams wishing to purchase 
a scanner contact their favorite amateur gear 
supplier. Being very familiar with amateur ra- 
dio, they can guide you to what receiver(s) 
would be most appropriate for your use. Scan- 
ners are also available from Radio Shack and 
other electronics stores and from mail-order 
magazine advertisements. — 

Although nearly any antenna (including the 
built-in type that most scanners are factory- 
equipped with) will work, I recommend a good 
outside multiband antenna such as the omni- 
directional discone or directional log period- 
ic. Both are very widebanded, typically pro- 
viding receive/transmit from 50 to 1300 MHz. 
Connect your antenna to the receiver with RG- 
213, or other low-loss coax feedline. Remember, 
coax losses increase with frequency. N-con- 
nectors would not be considered overkill. 


Caveat 


Do not monitor law enforcement frequen- 
cies while in your automobile, as you could find 
yourself in violation of the law. (These laws 
vary from state to state.) The current policy of 
allowing licensed amateur radio operators to 


have receivers in their automobiles capable of 


receiving police frequencies does not mean you 
are permitted to engage in such mobile moni- 
toring. The key word here is capable, meaning 
frequency coverage only—not actual use! 


Information Sources 


To get you started. I suggest purchasing the 
Pocket Frequency Guide from DX Radio Sup- 
ply. P.O. Box 360, Wagontown PA 19376; 
(215) 273-7823). To order, send two dollars 
and an SASE. The guide is a water-resistant 
laminated card giving the VHF and UHF fre- 
quency allocations for the various services, 
including public safety, utility companies, rail- 
roads, telephone, marine, etc. National Scan- 
ning Report’s 140-page book Citizen's Guide 
to Scanning, a compendium of scanning in- 
formation of how-tos and where-tos, is also 
available from DX Radio Supply. 

VHF/UHF scanning has become so popu- 
lar that a bimonthly magazine, National Scan- 
ning, is now published by the Bearcat Radio 
Club. For subscription information contact 
them at Box 291918, Kettering OH 45429. 
Along with your subscription you will receive 
a frequency spectrum chart, custom frequen- 
cy list for your particular county, and associ- 
ate membership in the Bearcat Radio Club. If 
you elect full membership you gain access to 
the club’s BBS, including the FCC official 
database of public service, local and state gov- 
ernment, and business licensees. Also includ- 
ed are the U.S. Amateur Operators database 
and repeater locations. 

Additional information relative to scanners 
can be found in the monthly magazines Mon- 
ttoring Times and Popular Communications. 
Both are generally available at good news 
stands and magazine stores. 

Of note, the above publications have ham 
radio columns aimed at the SWL and scanner 
enthusiast. 


TNX... 


A special thanks to EEB (Electronic Equip- 
ment Bank), 323 Mill Street NE, Vienna VA 
22180, (800) 368-3270, for their expert guid- 
ance, support, and loaner equipment while 
researching this article. 
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Satellite 
Overview 


Take your hobby into space! 4 


by Andy MacAllister WA5ZIB 


In April 1959, less than two years after 
the launch of Spumik 7, Don Stoner W6TNS 
suggested in the pages of the amateur 
radio magazine CQ that amateurs build a 
satellite as a relay in space. A group of hams 
in Sunnyvale, California, accepted the chal- 
lenge and created Project OSCAR (Orbit- 
ing Satellite Carrying Amateur Radio) for 
the purpose of designing. building and get- 
ting an amateur radio payload into orbit. 

December 1961 marked amateur radio’s 
entry into the Space Age. It had been 60 


years since Marconi’s first successful trans-. 


Atlantic transmission, and just over four 
years since Sputnik ] achieved orbit. 
OSCAR-1I was launched in the place of 
ballast with the Discoverer 36 photo- 
reconnaissance military satellite. The first 
hamsat weighed only 10 pounds and looked 
like a curved breadbox that could be 
easily carried under one arm, It transmit- 
ted “HI” in code on the 2 meter band (on 
145 MHz) for 22 days before burning up 
in the atmosphere. 

Since the early days of the amateur ra- 
dio satellite program there have been many 
OSCARs. Today we can talk to other hams 
around the world, send digital messages 
to remote locations, receive pictures tak- 
en in space and study scientific data tak- 
en in orbit, all using relatively simple home 
equipment, through OSCARs and other 
hamsats now in orbit. It’s common to hear 
satellite chasers discussing their FM 
exploits via AMSAT-OSCAR-21 or 27, 
the pictures from Tahiti downloaded from 
the Korean Kitsat-OSCAR-25, or the new 
DX station in Iraq heard on 145.890 MHz 
SSB via AMSAT-OSCAR-13. 

A new satellite project is now under- 
way for launch in 1996. It is called Phase 
3D. It is the fourth spacecraft built in the 
high-elliptical-orbit. long-life series of 
OSCARs, and is an international project 
involving volunteers in many countries. 
Phase | satellites were low-orbit. short- 
life types like OSCAR-1. while Phase 
2 represents the long-life, low-orbit 
configuration. 

Compared to OSCAR-1, Phase 3D is 
immense. At launch it will weigh nearly 
900 pounds, including fuel for the 
on-board kick motor. It will be a hexago- 
nal cylinder seven feet across and three 
feet high. After reaching orbit. the solar 
panels will unfurl. providing a “wingspan” 
of nearly 20 feet. Much of the spaceframe 
has been finished by hams both here and 
in Germany. 

Phase 3D will be given an OSCAR num- 
ber after it achieves orbit. Phase 3A failed 
to reach orbit when its Ariane | launcher 
failed in May 1980. Phase 3B became 


AMSAT-OSCAR-10 in June 1983 and i 
still somewhat operational today, evel 
though the on-board computer is inoper 
ative. Phase 3C became AMSAT-OSCAR: 
13 in June 1988 and is currently tremen- 
dously popular with its uplink system on 
the 435 MHz band using downlinks on - 
meters just below 146 MHz and on 13 cm 
around 2400 MHz. 

Most amateur radio satellites used for: 
real-time voice and CW communication 
take a portion of an amateur band and 
rebroadcast it in another band. The Ht 
tems are called transponders and emplo’ 
frequencies from 21 MHz up through the 
microwaves. Phase 3D does the same. but 
with some significant improvements. While 
past hamsats usually carried one or two: 
transponders, Phase 3D has a group of ie 
receivers and five transmitters that can 
connected in a number of combinatio 
via computer control. A matrix is formed, 
allowing combinations of bands compa- 
rable to transponders already in orbit. like 
Mode B using 70-cm uplink signals with 
a downlink on 2 meters, or as-yet-unheard- 
of modes incorporating 2 meters up and 
24 GHz down. The transponder bandwidths 
on Phase 3D range from 175 kHz to 500 
kHz. Each transponder is larger than most 
amateur HF bands. ‘ 

Current high-orbit satellites like A-O- 
10 and A-O-13 typically require high- 
power uplink signals or high-gain terres- 
trial antenna systems. Phase 3D is designed. 
with high-power transmitters on the 
satellite in conjunction with deployable 


high-gain antennas for VHF and UHF, and 


high-gain microwave patch antenna 
arrays for the other bands. On earth. very 
small steerable antennas, or even omni- 
directional antennas, will be quite suffi- 
cient for quality satellite operation. Phase | 
3D promises to be the most complex and 
yet easily-used OSCAR. Launch is less" 
than two years away—get ready for the 
shape of things to come. Build the satel- 
lite model on page 7 to get an idea of what 
Phase 3D is all about and prepare your 
station for some really great space com- 
munications! a 
More information on the hamsats can 
be found in The Satellite E: xperimenter’s 
Handbook by Martin Davidoff K2UBC, 
available from the American Radio Relay 
League or AMSAT (The Radio Amateui 
Satellite Corporation). AMSAT can be 
reached at (301) 589-6062. They have oth- | 
er books and software available for ama | 
teur satellite enthusiasts. : 
See you on the satellites! 
Andy writes the monthly column “Ham- 
sats” in 73 Amateur Radio Today. a 


— 


J 
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INSTRUCTIONS 


1. Photocopy this page onto a 
sheet of heavy stock paper 


2. Lightly score fold 
lines with a sharp 
hobby knife 


3. Cut all pieces 
from the sheet; (| 
remove the circle 

on the body labeled 
"cut out" and the 
wedge on the dish 
that is shaded 


4. Curl the nozzle into a 
cone with flat ends and glue 


5. Glue the dish so that the 
dotted line is just covered 


Peis BERR on 
Bis 
OS Be Be Be 


1/20 scale 


_ 6. Carefully cut only the thick line 
between each solar panel and 
the square tab to the side 


Solar 
Panels 


7. Fold the tabs-so that the 
rectangular tab is the side 
of the panel and the 

triangular tab is the top 
of the panel; glue the 
square tab to the 
back of the panel 


For more information, 
write to AMSAT-NA, 
PO Box 27 
Washington, DC 
20044 


8. Fold the body 
into shape and glue 
all tabs in place 


Copyright 1994 
Walter K. Daniel. 
Permission granted 
to photocopy for 
non-commercial use 


9. Glue the dish into the 
hole in the top of the body 


10. Glue the nozzle to the 
center of the top of the body 


11. Glue the solar panels to the 
sides of the body 
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RF 


book 
review 


Riding the Airwaves 
With Alpha and Zulu 


reviewed by Gordon West WB6NOA 


Amateur radio test questions and answers 
change on a rotational basis every four years. 
The Novice Class Element 2 and Technician 
Class Element 3A question pools were revised 
in July 1993 and were rewritten at junior high 
school and high school reading levels, 
respectively. 

“This will make the test more easily read 
and understood by kids, and we certainly want 
to encourage more kids to pass the entry- 
level amateur radio ticket and get active on the 
airwaves, comments Gerald Luecke KBSTZY, 
a question pool committee participant and book 
editor for Master Publishing. 

Question input has always been solicited by 
the question pool committee (QPC) and from 
the amateur radio community at large. During 
the most recent Novice and Technician Class 
theory question rewrite, QPC records illustrate 
virtually zero participation from the amateur 
community. with most suggestions coming 
from the American Radio Relay League, 
Gordon West Radio Schoo}, and individual 
member VECs attending the meeting. But from 
the ham general public—zip. 

General Class questions just changed on 
July 1, 1994. While many of the questions have 
been reworded from suggestions of the Amer- 
ican Radio Relay League and Radio School, 
there are no major surprises, and the transition 
from old questions to new questions on the 
exam should not affect anyone who has 
properly studied old or new material for the 
new test. 

But back down at the Novice and Techni- 
cian Class Ilevel—these questions rewritten at 
junior and high school levels may still cause 
junior high students to gulp when they read 
the following: 

Novice question N4CO9: “If an SWR read- 
ing at the low frequency end of an amateur 
band is 2.5:1, and is 5:1 at the high frequency 
end of the same band, what does this tell you 
about your 1/2-wavelength dipole antenna?” 
Got the right answer? 

Or try this one out on your teen-ager from 
the Technician Class question pool: 


Technician question T5B10: “If a 48,000- 
ohm resistor is connected to 12 volts, approx- 
imately how much current will flow through 
it?” Specify your answer in micro amps, too. 


Got It? 


Down at the examination centers, some vol- 
unteer examiners might offer a “kids’ exami- 
nation” which would contain the specific ques- 
tion without any changes (by law), but allow 
for a spoken response, true or false response, 
or four multiple-choice answers that might be 
more tuned in to kid language. While this plan 
had merit, the QPC unanimously indicated they 
would no lenger permit variations in the 
content of the four indicated answers. In 
other words, kids take the same exact exam as 
adults, and there will be no special provisions 
because of their young age. 

“The question pool committee believes the 
answer and distractors used on the examina- 
tion MUST remain the answer and distractors 
to any question regardless of the manner of 
presentation. With that caveat, the manner of 
presentation is not interpreted to be of impact 
to amateur radio as long as clarity of presen- 
tation is preserved,” writes Ray Adams N4BAQ, 
Chairman, National Conference of VECs 
(615/688-7771). 

So what can we do to get more kids into 
preparation for their entry-level ham test? One 
answer might be a specialty Novice/Techni- 
cian book where questions and answers are 
presented in a cartoon/comic book format that 
would be fun and interesting for kids of all 
ages to read. Of course, the kids need to be 
motivated to get interested in studying for their 
ham radio ticket and getting on the air. Once 
they are motivated into cracking the books, 
Riding the Airwaves With Alpha and Zulu is a 
remarkable 275-page illustrated “comic book” 
that is a professionally-produced Element 2 
and Element 3A training manual. 

“T liked it a lot—I really got a kick out of 
seeing what Alpha and Zulu and all their friends 
were going to do next on the airwaves,” 


ALPHA 


FOR AGES 8 TO 80 


comments Margaret Gibbons KE6NUL, a 
brand-new young ham using the Alpha and 
Zulu textbook. 

All the characters in the book are shaped 
like the Morse code, giving one additional sub- 
liminal input to making Morse code fun. Even 
relatively dry areas like measuring mega to 
micro puts a smile on the face when you see 
characters Zulu and Juliet talking about picos, 
milis, and nanos. Characters Xray and Bravo 
have fun with Ohm’s Law, and a bundled-up 
eskimo (E) is seen paddling over the icy (I) 
river (R). Ohm’s Law at its entertaining best! 

“What a fabulous job in presenting all of 
Element 2 and Element 3A materials to the 
young student,” comments Carole Perry 
WB2M6GP, nationally-recognized school teach- 


RIDING THE AIRWAVES 
WITH 


Artsci, Inc. 
P.O. Box 1428 

Burbank CA 91507 
Telephone: (818) 843-4080 
Retail Price $14.95 


$ 14.95 


& ZULU 


CAUTION : 
THESE CARTOONS 
WILL TEACH YOU 
LOTS OF STUFF !! 


er in Staten Island, New York. The book is 
regularly used as a reference on the “CQ All 
Schools” net held Tuesdays and Thursdays, 
1730 hours zulu, on 28.303 or 21.303 MHz. 
It’s a classroom hit across the country. 

The text of the book was written by John 
Abbott K6YB, with graphics and additional 
materials submitted by Bill Smith N6MQS and 
John Mitchell. The book is published by Bill 
Smith’s Artsci Publishing Company, best known 
for their professionally-prepared frequency 
guides, repeater map books, and radio/tech 
modification books. The book is sold through 
ham radio dealers throughout the country, and 
instructors may order the book in quantity from 
Artsci, Inc., PO. Box 1428, Burbank CA 91507; 
(818) 843-4080. 


Pocket Morse Code Trainer 


Learn Code Faster & Easier 
Better than Code tapes 

Ideal for Beginners to Advance 
Take it anywhere to practice 


Only! 
$29.00 


* Selectable code rates from 3 wpm to 23 wpm 

* 3 Random code modes 
Continious random code mode 
Preprogramed code mode for checking accuracy 
Interactive code training 


* Selectable letter groups for faster learning 
* Runs up to 16 hours on one 9 volt battery 


Made in USA 


* Dimensions 1" x 3.8" x 2 .4" 


Add $5.00 for S/H 


Computer Aided Technology, Inc, 10132 Monroe Dr, Dallas, Tx 75229, Call 214-350-0888, Visa/MC Accepted 
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NEW HAMS-SWL’'S-OLD TIMERS 


Sam aS 


a 
syltly 
Ww 


Rosewood Co. stocks over 200 titles from 
ARRL, NARA, CQ, AMECO, WSYI 
Group, Universal Radio, Callbook and many 
others. We have study guides, antenna 
books, callbooks, repeater directories, 


modification manuals, software and even 
video courses. Rosewood has it all! 


P.O. Box 229 
Elko, SC 29826 


AUSENMD Besse 


(For General Inquiries) 


1-800-875-7762 
CALL OUR ORDER LINE TODAY! 
Ask for Kathleen, KB4HWC or Ray, 
WA40MM, for same-day service. 


See The Light 


A young Missouri company has announced 
what they say is the first fiber optic cable 
system for home audio and video application. 
Developers hope the Mongoose cable system 
will soon replace conventional wire cables 
carrying high-fidelity analog signals in runs 
of up to 2.4 miles. 


Floating Ham Shack 


Nate Brightman (top) K6OSC and Joseph F. Prevratil, president of the RMS Foun- 
dation, Inc., transmit from W6RO, aboard the Queen Mary in the historic liner’s 


original Wireless Room. W6RO is a regular stop on the Queen Mary’s self-guided 
tour, and welcomes any licensed amateur visiting to log in and transmit from the Long 
Beach, CA, landmark. For more information, please contact the Queen Mary at (310) 


Why bother? According to 
a company vice president, it is 
the best way to connect both 
audio and video components. 
“It is non-conductive, has no 
impedance, and neither causes 
nor attracts electrical noise.” 
V.P. of Development of ASM 
Labs Armando Martinez forsees 
market demand from both 
amateur and professional 
audio and video purists. “The 
integrity of the original signal 
is uncompromised,” says 
Martinez. adding that this is the 
first fiber optic system that is 
plug compatible with conven- 
tional equipment. 


Brain 
Cells 


Energizer Power Systems 
and National Semiconductor 
Corp. have developed a new 
battery that monitors its own 
power consumption and pro- 
vides re-charging communica- 
tions with the host equipment. 
These “smart batteries” are ex- 
pected to first appear in note- 
book computer applications. 

The new batteries use nick- 
el-metal-hydride and nickel- 
cadmium rechargeable cells. 
The internal brains virtually pre- 
vent overcharging and allow for 
useful “time-left” or ““% capacity 
remaining” information to dis- 
play on the host device. 

The announcement comes at 
a time when portable electron- 
ics equipment use is skyrock- 
eting. Duracell International 
and Intel Corp. have also joined - 
together to develop a smart bat- 
tery of their own. TNX Elec- 
tronic Engineering Times, Is- 
sue 797, May 16, 1994. 


What's 
Your 


Lal 
Sign? 

The callsign of your dreams 
awaits you, and the price will 
be $7. That’s the word from the 
Federal Communications Com- 
mission. On March 11, the FCC 
released its Notice of Proposed 
Rule Making to implement the 
new fee assessments for licensees 
that were authorized by the 1993 
US Budget Act. 

Item 59 of the NPRM notes 
fees for amateur “vanity” call- 
signs that are to take effect when- 
ever the commission's propos- 
al is finally approved. The cur- 
rent plan calls for a fee of $70, 
or $7 per year for the 10-year 
license term. TNX Westlink 
Report, No. 671, April 30, 1994. 


RS-L SERIES 


RM SERIES 


o Ny RM-12A 


RS-S SERIES 


435-3511 or Nate Brigham K6OSC at (310) 427-5123. 
9 Autry 


ASTRO Irvine, CA 92718 


CORPORATION (714) 458-7277 © FAX (714) 458-0826 


ASTRON POWER SUPPLIES 


¢ HEAVY DUTY © HIGH QUALITY © RUGGED RELIABLE 


SPECIAL FEATURES 

© SOLID STATE ELECTRONICALLY REGULATED 

e FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 

© CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 
MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 
HEAVY DUTY HEAT SINK ¢ CHASSIS MOUNT FUSE 
THREE CONDUCTOR POWER CORD except for RS-3A 
ONE YEAR WARRANTY @ MADE IN U.S.A. 


LOW PROFILE POWER SUPPLY 


Colors Continuous 
MODEL Gray Black Duty (Amps) 
SL-11A e 7 
SL-11R e 7 
SL-11S ° 7 
SL-11R-RA ° 7 


MODEL VS-50M 


Continuous 
MODEL Duty (Amps) 
RS-4L 


RS-5L 


19” RACK MOUNT POWER SUPPLIES 
Continuous 
MODEL Duty (Amps) 


RM-35A 
RM-50A 
RM-60A 
Separate Volt and Amp Meters 
RM-12M 
RM-35M 
RM-50M 


MODEL RM-35M RM-60M 


Continuous 
Duty (Amps) 
2.5 


Colors 
Gray Black 


e 


MODEL RS-7A 


3 
4 
ss) 
5 
7.5 
9 
9 
16 
25 
37 
57 


Continuous 
MODEL Duty (Amps) 
Switchable volt and Amp meter 


RS-12M 9 


Separate volt and Amp meters 

RS-20M 16 
RS-35M 25 
RS-50M 37 
RS-70M 57 


PERFORMANCE SPECIFICATIONS 
e INPUT VOLTAGE: 105-125 VAC 


© OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 


(Internally Adjustable: 11-15 VDC) 


e RIPPLE Less than 5mv peak to peak (full load & 


low line) 


© All units available in 220 VAC input voltage 


(except for SL-11A) 


IcS* Size (IN) 
HxWxD 


(Amps) 


11 256 x 15 x 9% 
11 2x7 x95 
11 2° x 75 x 954 
11 4x7 x9% 


POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 


IcS* Size (IN) 
(Amps) HxWxD 
3% x 6% x 7% 
3%) x 6% x 7% 


Size (IN) 
HxWxD 
54 x 19 x 8% 
5% x 19 x 12% 


54 x 19 x 12% 
7x19 x 12% 


54 x 19 x 8% 
5% x 19 x 12\2 
5% x 19 x 12% 
7x 19 x 12'2 
Size (IN) 
HxWxD 
3 x 4% x 5% 
3% x 64% x9 
3% x 6% X 7% 
3% xX 6% x9 
4x 7% x 10% 
4x 7% x 10% 
4%x8x9 
4x 7% xX 10% 
5x 9x 10% 
5x 11x11 
6 X 13% x 11 
6 x 13% x 12% 
Size (IN) 
HxWxD 


42 X8x9 


5x9 x 10% 

5x 11x 11 

6 x 13% x 11 
6 x 13% x 12% 


Shippin 

Wi llbs] 
12 
12 
12 
13 


Shippin 
Wht bs) 


Wels! 


Shipping 
WI. (ibs.) 
4 


Shipping 
Wt. (Ibs.) 


13 


18 
27 


46 
48 


Separate Volt and Amp Meters ¢ Output Voltage adjustable from 2-15 volts ¢ Current limit adjustable from 1.5 amps 


to Full Load 

Continuous 

Duty (Amps) 
@13.8VDC @10VDC @5VDC 
VS-12M 9 5 2 
VS-20M 16 9 4 
VS-35M 25 15 7 
VS-50M 37 22 


MODEL 


Variable rack mount power supplies 
VRM-35M 25 15 
MODEL VS-35M VRM-50M 37 22 


Built in speaker Caan 


MODEL Gray —_—Black 
RS-7S ° ° 
RS-10S . 

RS-12S e 

RS-20S e 

SL-11S . 


Continuous 
Duty (Amps) 
5 


7.5 


MODEL RS-12S 


*1CS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) 


Ics* Size (IN) 
(Amps) HxWxD 
@13.8V 

42x8x9 
5x9x 10% 
5x 11x 11 
6 x 13% x 11 


5% X 19 x 12% 
5% x 19 X 12% 


Size (IN) 
HxWxD 
4X 7% x 10% 
4x 7% x 10% 
4%2x8x9 
5x9 x 10% 


2% X 75 X 9% 


CIRCLE 16 ON READER SERVICE CARD 
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Shipping 
Wt. (Ibs.) 


Shipping 
Wt. (ibs.) 
10 
12 
13 
18 


12 


pat ee 


The Carolina Antenna Series 


by Bill Clarke WA4BLC 


The Carolina Antenna Series antennas are all 
based on the Windom antenna, which was orig- 
inally designed by W8GZ in 1928. The Windom 
was a wire antenna a little over 120 feet in length. 
fed with a single conductor at a point far removed 
from the center. It required a very good station 
ground to be effective (and to keep RF off the 
mike). 

The Windom design disappeared into obliv- 
ion, as have many good antenna ideas, until the 
1980s, when it was modernized by Joe Wright 
W4UEB, Jim Wilkic WY4R, and Edgar Lam- 
bert WA4LVB. The updated design uses coax as 
a feedline. 


The Carolina Windoms 


The theory of the modernized Windom, called 
the Carolina Windom due to its recent Southern 
heritage. consists of a half-wavelength antenna 
(at the lowest planned frequency of operation) 
with an off-center feed point. The non-centered 
design creates a current imbalance on the feed- 
line. As a result of this imbalance, the coaxial 
feedline radiates (in addition to the half-wave- 
length element). 


In order to enhance the unbalanced condition, 
a dedicated matching unit is used to connect the 
feedline to the antenna. The feedline’s radiating 
portion is controlled via a line isolator. The iso- 
lator prevents the entire feedline from radiating 
(only the portion nearest the half-wavelength el- 
ement actually radiates). 

The portion of the coax feedline that is be- 
tween the matching unit and the line isolator acts 
as a vertically-polarized radiator. Therefore, the 
Carolina Windom produces not only the usual 
horizontally-polarized pattern generally associ- 
ated with flat-top wire antennas, but adds a ver- 
tical component. The end result is an antenna 
good for local and DX contacts. 

The feedline from the station to the antenna 
can be any high quality 50 ohm coax. My pref- 
erence is RG-8X or RG-213, depending on the 
length of the run and the power output planned. 

The Carolina Windom antennas are available 
in three configurations: : 
Carolina Windom 

Frequency coverage: 80-10 meters 

including the WARC bands. 
Horizontal radiator length: 132 feet. 
Vertical radiator length: 22 feet. 


Carolina Windom 


»~- Dedicated Matching Unit 


< 


Vertical Radiator a5 


Cc 


Dimensions (in feet) A 


Carolina Windom 
Carolina Windom /2 
Carolina Windom 160 


50’ 


B 


a <i Line Isolator 


Feedline °Ad a 


The Radio Works 
P.O. Box 6159 
Portsmouth VA 23703 


Telephone: (804) 484-0140 
Price Class: Carolina Windom: $74.95 


Recommended minimum installation height: 
35 feet. 
Carolina Windom A/2 

Frequency coverage: 40-10 meters. 

including the WARC bands. 

Horizontal radiator length: 66 feet. 

Vertical radiator length: 10 feet. 

Recommended minimum installation height: 

30 feet. 
Carolina Windom 160 

Frequency coverage: 160-10 meters 

including the WARC bands. 

Horizontal radiator length: 256 feet. 

Vertical radiator length: 22 feet. 

Recommended minimum installation height: 

40 feet. 

In general, the Carolina Windom series an- 
tennas can be mounted as flat-tops or inverted 
vees; however, successful installations as slop- 
ers have also been made. It is recommended that 
no end be placed closer to the ground than eight 
feet. 


The Carolina Beams 


As an outgrowth of the Carolina Windoms, 
the Carolina Beam was developed. It is designed 
for the DXer: however, it operates well for those 
close-in 75 and 40 meter contacts. 

The Carolina Beams are wire antennas based 


Carolina Windom A/2: $74.95 
Carolina Windom 160: $99.95 
Carolina Beam: $99.95 
Carolina Beam )/2: $89.95 


on a combination of the Windom off-center-fed 
antenna and the Bobtail Curtain. They are made 
up of a flat-top element and three vertical radia- 
tors, and will fit into smaller horizontal locations 
than a standard Carolina Windom antenna. 


The flat-top portion of the antenna acts as a — 


radiation counterpoise for the three vertical ele- 
ments. Their radiation patterns, as with the Win- 


dom version, are a combination of vertical and 


horizontal components. 


Flat-top installations are the most common. 
However, as with the Carolina Windom, both in- _— 
verted vee and sloper configurations are possi- 


aha 


ble. No end should be placed nearer to the ground — 


than eight feet. If desired, the Beam models can 


be stretched out into Windom configuration (the — 
reverse is not true, due to a difference in the ded- 


icated matching unit). 
Carolina Beam 
Frequency coverage: 80-10 meters, 
including the WARC bands. 
Horizontal radiator length: 84 feet. 
Vertical radiator lengths: 22, 16, 32 feet. 


Recommended minimum installation height: — 


40 feet. 
Carolina Beam 1/2 
Frequency coverage: 40-10 meters 
including the WARC bands. 
Horizontal radiator length: 42 feet. 


Continued on page 12 


Carolina Beam 


Dedicated Matching Unit 


U 


Vertical Radiator => | 


Vertical Radiator 


e Line Isolator 


a 


Feedline 


Dimensions (in feet) A 


Carolina Beam 16 
Carolina Beam /2 8 


A 


Vertical Radiator 


Figure 1. Carolina Windom configuration and dimensions. 
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Figure 2. Carolina Beam configuration and dimensions. 


A 222 J-Pole for Novices 


A great first antenna project! 
by Marty Gammel KAQ@NAN 


This article is the result of an effort to 
help a mutual friend of KOUBA’s and mine, 
a Novice named Chuck. He had never been 
on 220. For over a year we hunted at every 
hamfest for an inexpensive 220 rig to get 
him on VHF. We finally found a good ICOM 
3AT. But he would also need an antenna. I 
wrote this article to help novices like Chuck. 

I have made many J-poles over the last 
12 years, but I never had a 220 MHz radio 
to experiment with before. This is an ex- 
cellent first project for the Novice antenna 
builder; a recipe for success! 

I made this antenna in less than an hour 
once the materials were all on hand. Tun- 
ing is a snap; it took less than 10. minutes 
to find the minimum SWR setting. My 222 
J-pole has an SWR of less than 1.2 over the 
entire band. (With a little more fine-tuning 
I am sure you can achieve less than a 1.1 
SWR, but I made this antenna during a 
bitter cold Minnesota winter.) 


Building the 222 J-Pole 


Take a look at the parts and tools list. 
Once all of the materials have been gath- 
ered together, you’re ready to get started. 
Cut all of the pieces to the lengths listed in 
the materials list. After allof the parts have 
been cut, clean the areas that will be sol- 
dered. I used solvent to clean all the copper 
surfaces. The secret to soldering copper 
tubing with a propane torch is to first get 
the surfaces really clean. 


Photo A. The 222 J-Pole assembled (except for the base plate) and 


Lay the parts out on your work table in 
the order that they fit together, and lay this 
article where you can refer to it as you 
assemble the parts for soldering. 

Refer back to the text, figures and pho- 
tos as you assemble the parts. It is a lot 
easier to correct an error before you solder 
than after. Figure 1 and Photo A should help 
you to visualize the assembled 222 J-Pole. 

I used a paste flux, and dipped the pieces 
of 1/2" copper tubing right into the can. 

Apply flux to one end of the 37-1/2" piece 
of copper tubing and place an end cap on 
it. Flux the other end and slide an end of the 
“T” onto it. Flux both ends of the base stub 
section and slide one end ofthe stub into 
the other end of the “T.”” Push the threaded 
1/2" copper fitting onto the other end of the 
base stub. 

Apply flux to both ends of the 1-1/8" cross- 
bar piece, and insert one end into the side of 
the “T” and the other end into the 1/2" cop- 
per elbow. Finally, flux both ends of the 12.5" 
section of copper tubing and put the other 
end cap on one end of the 12.5" section. In- 
sert the other end of the 12.5" section into 
the open end of the copper elbow. 

Measure the spacing between the 12.5" 
section and the 37.5" section. The 1-3/16" 
spacing must be equal at both the top and 
bottom of the 12.5" section (see Figure 1). 
You may want to set a weight across these 
two sections to keep them in alignment when 
soldering (see Photo B). 

Compare the assembled parts to the an- 


ready for tuning. 


Photo B. You may want to set a weight across the two sections to keep them in 
alignment before soldering. 


tenna pictured in the magazine early and 
often. You may want to re-measure before 
you fire up the propane torch. 

I started at the bottom joint and worked 
my way up, allowing the angle of the torch’s 
flame time to properly heat the copper tub- 
ing, without overheating. (A lot of discol- 
oration would indicate overheating.) The 
end caps are the last items to be soldered. I 
then waited for the rest of the joints to cool 
down. After all soldering is completed, clean 
the antenna with solvent and paper towels. 
Remember, all flux must be removed from 
the surfaces. 


Making the Feed Point 


Take a look at Figure 2 and Photo C. I 
had the use of a drill press, and used both 
the 5/64" and 3/32" drill bits to make the 
elongated mounting hole shown for the 
SO-239 fitting. I like to use a small drill first 
and then the 3/32" bit. (It almost eliminates 
the need to file the opening.) If you have a 
small file, you can use it to make a better- 
looking opening. Solder the length of 
copper wire to the center terminal of the 
SO-239 as shown in Photo D. Mount the 
fitting to the 1/2” copper tubing with a stain- 
less hose clamp. Attach the SO-239 feed 
point assembly with clamp to the 37.5" sec- 
tion of 1/2" copper tubing, also about 1-3/8" 
above the crossbar. Using the other clamp, 
mount the loose end of the wire to the 12.5" 
section of 1/2" copper tubing, also about 
1-3/8" above the crossbar (see Figure | and 
Photo D). After attaching the completed 
feed point, trim off the excess wire from the 
clamp area. 


Tuning the Completed Antenna 


I clamp the base plate to my stepladder 
to use as a test stand. (See Photo E.) Using 
a support like this will give you an easy 
reach to adjust the feed point for the low- 
est SWR, and a handy step on which to set 
your tools, radio, and SWR bridge, First 
check the SWR at the top, middle and 
bottom of your authorized frequency range. 
If you started with the 1-3/8" height above 
the crossbar, the lowest SWR point should 
be very close. Move the feed point up or 
down no more than 1/16" at a time, check- 


37.5” Long 


12.5” Long 


1 3/8” 

Feed point 
Above the 
Crossbar 


Figure 1. 222 J-Pole assembly 
diagram (not drawn to scale). 


ing the SWR after cach adjustment until you 
are satisfied with the SWR. 


Final Touches 


I tighten the clamps and give the anten- 
na a final cleaning to remove all flux, dirt, 
and oil from handling the bare copper with 
my hands. Spray the entire antenna with 
clear exterior lacquer, varnish, or sealer to 
keep it looking new for years. If you want 
to apply a little silicone sealer to the back 
of the SO-239 where the wire attaches, you 
may do so now. 


1/2" Base plate 


$0-239 
Fitting 


Ge tees __Drilling 
) \ Detail 
Oo (e} 


joe a ae 


© _=ap\<File hole smooth 
to accept clamp 


(e) ° 


Figure 2. 222 J-pole (a) base plate, and (b) SO-239 detail. 


Say You Saw It In Radio Fun 


AUGUST 1994 11 
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Photo C. Note the elongated hole 
for attaching the clamp to the 
SO-239 connector. 


Builder’s Notes 


Photo D. Here you can see how the SO-239 and the wire are connected to the J-Pole with clamps. 


Many thanks to John Berglund KOUBA 
for his help in editing this article. Anyone 
with questions regarding this article may _ 
write to me and J will answer them if they — 


This is good coverage for an ICOM 3AT 
with only a watt-and-a-half output. The an- 
tenna is situated on a table in Chuck’s liv- 
ing room, and his house is constructed of 


Have the article in front of you when you 
are cutting parts and building the antenna. 
It can be more fun if you and a friend build 
your J-poles together, maybe asa joint or 


group project. Reread the article to see if 
you did everything right. Tune the antenna 
in an open area away from any wires or large 


solid objects that may give you false SWR 
: readings. 

F Be Use an SWR meter 
L ral that is accurate at 225 
eg MHz; HF SWR bridges 
VHF. Tape your coax- 
ial connection well, and 
tape your feedline to 
your mast. Taping the 
coaxial feedline to the 
mast means that you 
stress the feed point less, 
and that the load won't 
vary as the wind blows. 


Performance ~ 


Since building this 
antenna and giving it 
to Chuck, I have heard 
good reports on its 
performance. Chuck lives 
in Toledo, Ohio, where 
there are only three 
repeaters on the 220 
band. So far, Chuck has 
made contacts on a 
regular basis through 
47 repeaters in three 
states. The farthest 
machine is in Cleveland 
110 miles away! Chuck 
has also made contacts 
on repeaters in Detroit, 
Jackson, and Adrian, 
Michigan, and he also 
uses repeaters in Find- 
lay and Columbus, Ohio, 


others along the Indiana 


and adjustments. border. 


difference on received signals when comparing 
a Windom-based antenna to a dipole. 
Although there are other multiband antennas 


Carolina Antenns Series 
Continued from page 10 


are not always good on 


along with a couple of 


Vertical radiator lengths: 10, 8, 16 feet. 
Recommended minimum installation height: 
30 feet. 


Why a Multiband Antenna? 


A single multiband antenna is ideal for many 
hams. It eliminates complications such as ex- 
tensive towers. complex feedline switching. and 
great expense. Further, wire antennas are less 
obvious to the neighbors than towers and direc- 
tional arrays. 


Why a Carolina Windom Antenna? 


At all frequencies above the minimum design 
frequency, the Carolina Windoms provide gain. 
This is due to the changes of radiation patterns 
as the ratio of radiator length to operating fre- 
quency changes. I have noted as much as 10 dB 


available, I feel that the greater overall length of 
the Carolina antennas (23% longer) provides 
more capture area for better reception. 

Note that it is no more difficult to install a 
Windom than a dipole. But, the dipole can only 
be operated on a single band. 


Caveats for the Carolina Series 
Antennas 


A caveat for all the off-center-fed Carolina 
antennas is the need for a good antenna tuner. 
With many of the modern XCVRs. this means:a 
built-in tuner that automatically matches the feed- 
line to the transmitter. A single antenna and an 
XCVR with an auto-tuner give instant QSY ca- 
pabilities. 

When supporting any off-center-fed antenna 
from a metal tower, be sure no vertical radiating 
element is closer than 15 or 20 feet to the tower. 
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metal-mesh stucco. Imagine what an out- 


door installation and a little more power 


would do! 


1/2" copper elbow 
1/2" copper T fitting 
1/2' copper end caps 


a er ot et Oy 


Tubing cutter 
Screwdriver 


Drill press (optional) 
Small hobby file (optional) 
Propane torch 

Solder and flux 


This will prevent radiation pattern degradation. 

My experiences with the Carolina serics of 
antennas includes all of the mentioned versions 
of flat-top configurations, and the Carolina Win- 
dom and Carolina Windom 160 in the inverted 
vee configuration. 

I have found that the Beam series performs 
slightly less well than the Windom series on lo- 
cal 75 and 40 meter contacts. However, the Beam 
outperforms the Windoms on long-haul DX, due 
to its low-angle radiation design. 

Bandwidth is very good on the entire Caroli- 
na series of antennas. I have successfully trimmed 
the Carolina Windom for optimum performance 
in the 75 meter band, with an acceptable result- 
ing bandwidth from 3800 to 4000 kHz. 

My favorite installation configuration con- 
sisted of a Carolina Windom 160 in the invert- 
ed vee format with a Carolina Beam flat-top in- 
stalled at right angles to the Windom. An an- 
tenna switch selected between them. These two 
antennas did the work of an entire antenna farm, 
allowing consistently good DX contacts as well 


Parts List 


The first four items can be cut from a 5-foot piece of schedule M tubing. 


1/2" copper tubing 1 1/8" long (for the cross bar) 
1/2" copper tubing 1" to 2" long (for the base stub) 


I piece 1/2" copper tubing 12.5" long 

1 piece 1/2" copper tubing 37.5" long 

1 piece 

1 piece. 

1 piece #12 stranded copper wire 2" long 


3/4" stainless steel hose clamps 

SO-239 panel mount coaxial fitting 

1/2" copper threaded fitting (for mounting, see Photo D) 
1/2" cast iron floor flange (for mounting) 


All the above items except the SO-239 fitting can be found at a local hardware or build- 
ing supply store. The SO-239 is available at any ham radio dealer or electronics store. 


Tools List 


Electric drill and drill bit (5/64” and 3/32” for use on SO-239 fitting) 


Steel wool or Scotch-Brite pad (for brightening copper tubing) 
Solvent (for cleaning up after soldering) 

Clear exterior spray (for clear coating antenna after tuning) 
SWR bridge capable of 225 MHz (borrow if you don’t have one) 


as local 75 and 40 meter operations. 


send a #10 SASE with their questions to: 
Marty Gammel KA@NAN, 1703 Hewitt — 
Ave., St. Paul MN 55104-1128. 
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SWLs Use the Carolina Antennas 


Due to the all-band coverage of the Carolina 
series of antennas. they are perfect for the SWL. 
Because of its small size (only 42 feet overall 
length), the Carolina Beam A/2 is the recom- 
mended choice. The A/2 provides gain above 41 
meters and performs well on the 60 and 49 me-_ 
ter bands. It is excellent for the 25, 19. 16. a 
13 meter bands. 


Availability and Price 


The Carolina series of antennas are available 
from The Radio Works, P.O. Box 6159, Portsmouth 
VA 23703; telephone: (804) 484-0140. The prices 
are: Carolina Windom $74.95; Carolina Windom 
M2 $74.95; Carolina Windom 160 $99.95; Car- 
olina Beam $99.95; and Carolina Beam A/2 
$89.95. The Radio Works display can be seen at _ 
most Eastern and Southeastern hamfests. [jj 


Radio Fun 


“The beginner's guide to the exciting world of amateur radio.” 


Radio Fun is packed full of information to help you get ‘ ae 

more fun out of amateur radio. Basic "how-to" articles will Ei. wis ae 
get you up and running on packet, ATV, RTTY, DXing, tics Gore O= 
microwaves, satellites and the dozens of other activities 

that make amateur radio such a great hobby. You'll get 
equipment reviews geared toward the newcomer. We'll 
help you upgrade to a higher class license with monthly 
columns designed to teach you what you need to know in 
a fun and exciting way. You'll find it all, and more, in the 


pages of Radio Fun. 


Emergency Communica 


Be Brepared! C 


Don't wait another minute. Subscribe today for only $12.97 
for one year. That's 12 issues of the only ham magazine that 
is geared especially for the newcomer, or any ham who 
wants to get more fun and excitement out of amateur radio 
— Radio Fun! 


Only $12.97 for 12 issues! 
Call 1-800-257-2346 


AMSAT Launch 
3-D Video 


BERNE Or Oa ee ee hes Ee a as Ca eae, ee = 
| 'R adi 10 | Ui P.O. Box 4926 * Manchester, NH * 03108-9839 | 
3 Yes! Sign me up for 12 issues of Radio Fun for only $12.97. | 
Check One: __ New subscriber ___ Add to my present subscription 
| | 
Name are Call | 
| 
| | 
ppaees ___ Check Enclosed 
ee ae ee oe ees tie. ee meant | 
| City State Zip _— VISA —_—™MC __ AMEX | 
. 
| Card # Exp. Date | 

| 


| Newsstand Rate: $24. OU: Allow 4-6 weeks for Arete issue. 


advertiser index 


RS# ADVERTISER PG RS# ADVERTISER PG RS# ADVERTISER PG 
NOG SAS Ave cc catecaten etek ere ee 25° P10 ICOM Se ese retearens surdeattens COV4 "|:0" | “AagiocPan;........:./.i000.0- 13 
18. A. S-A2S. ia ere eee 22 | 106. IIX Equipment Lidia.. 32. tirin..... 15 |: 34 Ramsey Electronics................0 14 
351 Absolute Value Systems............. 1555" 2655 JLM.S. Sie ee eee ree: soy 22 | 37 Resource Solutions .................. 16 
164 Ace Communications of 228 Jade Products’ citea wart. coe 5 | ¢ Rosewood Company .........::-c 8 
INMGIANADONS Tiotie-.coctescuan,ePerscomere 17 :\-133- Jade Products.) eee 27 | 167 Sescom, ING. ota 238) 
107 Antennas WeSt ...........:..ccceeeeenes 23 | * Jo Gunn Enterprises................. 17 | © 73 Amateur Radio Today........... 29 
89 Antennas West .............:.ceseeee 27 2°. Kawa. Productions ier. 16.)° 35° Sign On... nce otsachecse ss eee 3 
16 Astron Corporation ...........cccccce 9° TST KDC SOUNC eae eect ners 18 | 398 Sound Communications ............ 16 
OS SAXM 2 1nGs®. eee ea eo ee 15 | ¢ Kenwood USA Corporation ....CV2 | 235 Stable-Eyes .............ccseeseeeseeeeeeees 5a 
e Azimuth Communications.......... 16 | 197 Lathrop Publications, Inc. .......... 28'|-245>* Techniks, INC. 52s... eee 17% 
105. ~Battery leche lnc. cc ee. ne. Kee 18 | e — Lightning Bolt Antennas............. 27 | 299 Townsend Electronics................25 
266 Brownville Sales Company........ 22 | 330 Marz 1 Engineering .................. 3 | 11  Transel Technologies................21 
222 Byers Chassis Kits..................20 16.486 -MFJ Entersnses: s2..2.e..ce 17.|. © Universal Radio «.,..::..--c:esreereeeeeee 5) 
184°C. &S Sales sinc. si:.1., sake TS: 884 MEAN Cad cites. eerie 18-| -e} US ‘Radio sn AA ae 3 
163 Caig Laboratories ...............0.0 16 1 Number One Systems Ltd. ........ 22 | ¢ Vanguard Labe.......... een. 15 
276 Computer Aided Technology .......8 | © P.C. Electronics...........ccccccce 18 | 241 Virginia Ham Radio Supply, Inc. 23 
193% GGT Es artcteeeteiee eran: 24 4152-5 PACCONUMN ct tecce-tey eee ser 15 | 104 Vis Study Guides, Inc. ee | 
11.4, --E OEY OStis 3) ieee wie ne eens 18::1268 Ui Periphexs.2on..ita st tetlneack hk 3 | 38 Willow Creek Forge.............. 18° 
B05 S EMAIs etek fee peak eriaegies 15}; 44 Personal Database. <.2.j.at saps 27 | * Yaesu Electronics CorporationCV3_ 
602-Hardin Electronics.2 iis nese. 16 | 74 Point Source Engineering.......... 25 


PHONE ORDERS CALL 
1 - 800 - HOBBY KITS 


(1 - 800- 446 - 2295) 


FM TRANSCEIVER 
KITS! 


2 meters ¢ 223 MHz ¢ 440 MHz 
only $149.9! 


$169.95 for 440 MHz 


Fully Synthesized - No Crystals 


The Ramsey FX is ideal for shack, por- quency counter. Our 120 page instruction 
table, mobile or a dedicated packet rig. manual will carefully guide you to a finished 
Wide frequency coverage (20 MHz) and_ unit ~and you'lllearn, too! Why pay more for FX-146 (2 meters) $149.95 Stillnot sold? Order our FX manualandsee ; 
programmable repeater splits makes the aused foreign-made rig when you can have ; ee | 
FX the perfect rig for CAP, MARS or busi- an AMERICAN MADE one (by you) for °X-223(1 1/4 meters) $149.95 for yourself! Only $10.00, refundable with | 
ness band snooping. Packeteers really less? Kit comes complete with all parts, FX-440 (70 cm) $169.95 purchase of transceiver kit. 


appreciate the built-in packet I/O connec- quality epoxy PC board with printed parts CFX matching case set $ 29.95 FX manual, specify band desired-$10.00 : 


tor, true FM signal, instant T/R switching layout, and extensive manual. You only 2 METER & 220 BOOSTER AMP 


and 9600 baud capability. You get twelve need to add an ICOM/Radio Shack/Yaesu 
BOOST THE OUTPUT OF YOUR 2 METER OR 220 MHZ HT OR RAMSEY 


channels — easily diode programmed style mike and suitable enclosure. The 
anywhere you want, 5 watts RF output Ramsey matching case set includes all | TRANSCEIVER FOR A LOT LESS THAN THOSE HIGH-PRICED AMPS! 
These power boosters deliver over 30 watts of output, while 


(3-4 for FX-440), sensitive dualconversion hardware, knobs and rugged steel case 
receiver with crystal and 6 pole ceramic IF (weighs 3 Ibs!), with durable black powder | alownoise preamp remarkably improves reception. Ramsey 
filters, plus proven easy assembly. coat finish. Electronics has sold thousands of these units. Get the 
You build your FX a few parts atatime, Building your own rig, isn't that what ham dee i oF thoes Sige iced Woostats La srachon of ine 
logically working your way along through radio is all about? Let's stop sending our | pa.10 2 meter, prewired (10x power gain) - $99.95 
each section, testing your work as you dollars overseas, Start building, learning, 
build. The only test equipment you'll need experimenting and regain our technological 
is a voltmeter and another radio or fre- edge. 


YOUR SATISFACTION IS GUARANTEED. Examine your Ramsey product for 10 days. If you're not pleased, return in original 
condition for refund. Add $4.95 for shipping handling and insurance. Foreign orders add 20% for surface mail. COD (US only) add $5.00. ey ee into. 5 cee poze lar 
Orders under $20.00 add $3.00. NY residents add 7% sales tax. Warranty: 90 days on kit parts; 1 year parts and labor on pre-wired ac’ Mess: Dscoc 


RAMSEY ELECTRONICS, INC ¢ 793 Canning Parkway « Victor, NY ° 14565 
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PA-20 220 MHz, prewired (8x power gain) - $99.95 


PHONE ORDERS CALL 
1 - 800 - 4 HOBBY KITS (446-2295) 


FA PEL ea MIS ED BL whe 


i 


Nae ah ae, 


See live on 
your PC 
what 
satellites in 

orbit see 


| Capture live srostianing' images of the Earth for fun or | 
profit with our SpySat software and hardware package that | 
does it all. Track, capture, display, zoom and analyze | 
images directly from 6 or more environmental satellites. | 
Complete Earth station package includes antenna, LNA, 
Satellite receiver, demodulator, A-D converter and software, | 
all for only $399 plus $25 shipping. For FREE information } 


| Dept. A, 196-23 Jamaica Ave. 
1 Hollis, NY 11423 Tel.718-468-2720 


j ) BJ bP oe 
FREE! 3: 
ANTENNA & TOWER “'"® 

MOUNT CATALOG 


Bg al SO 12 DUO MOUNT 
ACKETS SO 13 TRI MOUNT 


BG 18 
LADDER 
MAST 


RM 16 
ROTOR MOUNT 


* HOT DIPPED GALVANIZED 


CALL we WRITE: = 


TT 6 QUADPODS 
TT9 


P.O. BOX 9. OAK LAWN i 60454 
708-423-0605 * FAX: 708-423-1691 
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First & Still The Best 
The Mobile TM HW-3 
Multi-Band Mobile 

No Trap Antenna 


Also in stock, Sa 7 


full line of COMET Antennas : 


¢ Any 4 Bands (80-10 Meters) 
¢ 10, 15, & 20 Meters 
— only $69.95 


Major Credit Cards honored. 


complete details. 


CHEST HARNESS ana 
BELT HARNESS 


————, ° Zippered/Padded Pocket for pens, 
" note pads, extra battery, etc. 

* Radio held chest height for hands 
free listening without earpiece 


Both harnesses are MADE in USA of 1000 Denier 
padded Cordura® from Dupont, with Velcro® 
adjustments to fit almost any size Handie-Talkie. 
Weatherproof, they won’t deteriorate or rot from 
Rain, Snow, or Perspiration. 


Quantity Discount Available 
+$3.50 S/H TX Res. +7.25% Sales Tax 


Send Check or Money Order (USD) 


PO Box 781204 San Antonio TX 78278-1204 
Info: (210)493-7546 
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Slow Scan TV 


doesn't have to be expensive anymore! 


Every day more hams are enhancing their communication by using 
images. Join the fun and see what you've been missing. 


Quality Color SSTV is easy and affordable with Pasokon TV. 


Requires IBM PC-compatible, '386 or better CPU, | Megabyte of memory, color VGA 
display, MS-DOS. Shipping: $5 to U.S.A. and Canada, $15 for others. Write or call for 


Absolute Value Systems 

115 Stedman St. #R 
Chelmsford, MA 01824-1823 
(508) 256 6907 

e-mail: johni@world.std.com 


The Radio FunHam Marketplace 


A Special Advertising Section To Radio Fun Magazine 


24 HOUR ELENC 
SHIPPING 
CHEST HARNESS 


STANDARD SERIES 
$-1325 25MHz $349 


log-on to our bulletin board anytime at: (718) 740-3911. For | BELT HARNESS see pte ue 
information by mail send $5 (includes demo disk). Handy for everyday use in carrying your Pat i Pia r 
VANGUARD Electronic Labs Handie-Talkie on the belt........... $18.95 BiHigh Luminance 6*CRT lm TV Sync 


@ 1mV Sensitivity 
mi X-Y Operation 


on CRT thru the use of cursors (S-1365 only) 
1 Plus much, much more 


Digital Capacitance Meter 
CM-1550B 
by Elenco 


$58.95 


9 Ranges 
1pt-20,000utd 
.5% basic accy. 
Big 1* Display Zero control w/ Case 


Di 


EMARS 


Big 1° Display 


Elenco 


Sweep/Function Generator 
with Freq. Counter 
$239 


sain ss oul Elenco 
cd Model GF-8026 

Sine, Square, Triangle, Pulse, Ramp 
2 to 2MHz, Freq Counter .1-10MHz 
Internal Linear & Logic Sweep 


Learn to Build and Program 
Computers with this Kit 
includes: All Parts, Assembly and Lesson Manual 
Model 
MM-8000 


$129.00 


$239.95 by Elenco 


Starting from scratch you build a complete system, Our 
Micro-Master trainer teaches you to wnite into RAMs, 
ROMs and run a 8085 microprocessor, which uses 
similar machine language as |BM PC. 1 


WE WILL NOT BE UNDERSOLD 
UPS SHIPPING: 48 STATES 5% OTHERS CALL 4545 
IL RES add 7.75% TAX 


AXM ENTERPRISES 


11791 Loara St.. Ste. B. * Garden Grove, CA 92640 
1-800-755-7169 or FAX (714)638-9556 


Want help financing your hobby with profits from 
your own home-based business? 
Talk to Sue, NGSORA 


 @ Advanced Technology 
@ Enduring Value 


PacComm 


PacComm has a large variety of products 
for amateur digital communicatons, includ- 
ing specialized HF and satellite equipment. 


Please call, write or circle the Reader Ser- 
vice number for our latest catalog. 


PacComm Packet Radio Systems, Inc. 
4413 N. Hesperides Street 
Tampa, FL 33614-7618 
(813) 874-2980 (800) 486-7388 Fax: (813) 872-8696 
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PROBES INCL ALL SCOPES & METERS 


GUARANTEED LOWEST PRICES 


AFFORDABLE - HIGH QUALITY 
2 YEAR WARRANTY 


@ 2 -x1, x10 Probes 
@ Complete Schematic 
@ Voltage, Time, + Frequency differences displayed 


Digital Triple Power Supply 


Fully regulated, Short circuit protected with 2 limit control, 
3 separate supplies XP-660 with Analog Meters $195 


$26.95 


$G-9500 w/ Digital Display & 


FAX: 708-520-0085 » (708).541-0710 


TO ORDER 
CALL TOLL FREE 
1-800-292-7711 
1-800-445-3201 (Can.) 


O e HITACHI e B&K PRODUCTS 


ELENCO OSCILLOSCOPES 


ARTO EAERECSTLEEE YP meweeeetey 


Hitachi Compact Series Scopes @ 


V-212 - 20MHz Dual Trace $399 
V-525 - SOMHz, Cursors $995 
V-523 - SOMHz, Delayed Sweep. $949 # 
V-522 - SOMHz, OC Offset $895 
V-422 - 40MHz, DC Offset $795 
\V-222 - 20MHz, DC Offset $649 
V-660 - 60MHz, Dual Trace $1,149 
V-665A - 60MHz,DT, w/cursor $1,325 @ 
V-1060 - 100MHz, Dual Trace $1,395 
V-1065A - 100MHz, OT, w/cursor $1,649 
V-1085 - 100MHz, QT, w/cursor $1,995 
V-1100A - 100MHz, Quad Trace $2,495 
V-1150 - 150MHz, Quad Trace $2,395 


B&K OSCILLOSCOPES 


2120 - 20MHz Dual Trace 
2125 - 20MHz Delayed Sweep $539 
1541B - 40MHz Dual Trace $695 
2160 - 60MHz Dual Trace, Delayed Sweep, 
Dual Time Base $949 
2190 - 100MHz Three Trace Dual Time Base, 
Delayed Sweep $1,395 
2522A - 20MHz / 20MS/s Storage __—- $875 


DELUXE SERIES ere 
$-1330 25MHz $449 
$-1345 40MHz $575 
$-1360 60MHz $775 $389 
Features: 

B Delayed Sweep 

@ Automatic Beam Finder 
@ Z Axis Modulation 

B Built-in Component Test 
@ Plus all the features of the “affordable” series 


@ Dual time base 
1B Illuminated internal 
gradicule 


igital LCR Meter 
LC-1801 


$125 
Measures: 
Coils 1uH-200H 
Caps .1p{-200ut 
Res .01-20M 
by Elenco 


Digital 
= Multimeter 
} DVM-638 


$39.95 


11 Functions with 
Case 


FLUKE MULTIMETERS 
Scopemeters (All Models Available Call) 
Model 93 $1,225.00 70 Series 
Model 95 $1,549.00 Model 7011 
Model 97 $1,795.00 Model 771 
10 Series Model 7911 
Model 10 80 Series 
Model 12 Model 87 


$65.00 
$149.00 
$169.00 
$62.95 


$79.95 $289.00 


Video Head Tester 
Elenco HT-200 
$44.95 

Tells you if 

VHS head 


is defective 
of worn. 


Color Convergence Generator 


Elenco SG-250 


$89.95 


Kit $69.95 

Finest in the industry 
10 rock steady patterns 
RF & video output 


Digital Multimeter 
- w/ inductance 
& Capacitance 
$75.00 


LCM-1850 
Ten Functions 


XP-765 


by Elenco 
XK-500 Digital / Analog Trainer 


A complete mini-lab for building, testing, prototyping analog and digital circuits 
Elenco's Digital/Analog Trainer is specially designed for school projects, with 5 built-in power 
supplies. Includes a tunction generator with continously variable, sine. triangular, square wave 
forms. All power supplies aia regulated and protected against short 
Power Supplies 

B Variable Power Supply 


Function Generator 
Blox 


ea #9600 


= cece by Elenco 


sepecsreulh pire fe 


_. Provides sine, triangle, square 
tt wave from 1Hz to 1MHz 
AM or FM capability 


Elenco Wide Band 
Signal Generators 


ranges from 1-10 100KHz 
@ Fine frequency adjust 


Digital - Section 
® Eight data swches 
@ Two no Dounce logic switcnes 
®@ 8 LED readouts TTL buttered 
Clock trequency 1 10 100KHz 
®@ Clock amplitude SVPP square wave 


Breadboards * $159.95 
* jane poms tort seo), Assembled $129.95 Kit 
15 DAY MONEY BACK GUARANTEE 
FULL FACTORY WARRANTY 
WRITE FOR FREE CATALOG 
PRICES'SUBJECT TO CHANGE 
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$G-9000 $119 


RF Freq 100K-450MHz AM Modula- 
tion of 1KHz Variable RF output 


50MHz built-in counter $239 


C&S SALES INC. 
ROSEWOOD, DEERFIELD, IL 60015 


e 2 Spi: TNC-2 EPROM cobipanble. Net/ROM, 
ROSE ready, no modifications needed 


@ Includes PacComm Personal Message System (PMS) 


e Switch selection of either TAPR style firmware or 
WA8DED Host Mode. 


e@ RS-232 and TTL computer ports, 300 to 38.4 k baud 


@ 6 MHz CMOS Z-80 CPU and SIO (HDLC) with 4.9 
MHz clock, Optional 10 MHz 


@ Multicolored LED’s - PWR, CON, STA, PTT, DCD 
@ 64k EPROM and 32k non-volatile RAM 

e Enhanced TAPR modem disconnect, factory installed 
e Gray Aluminum case - 5 x 7 x 1 3/8 inches 

e Optional Open Squelch’ DCD adapter 

@ Optional 9600 baud modem card 

@ Optional hardware clock 


CIRCLE 152 ON READER SERVICE CARD 


Say You Saw It In K€ TOE 15 


Quotes & Orders (800) 433-3203 


Information (817) 429-9761 
FAX (817) 457-2429 
5635 East Rosedale Street 


Fort Worth, Texas 76112 
9:30 to 5:30 M-F,9:30-2:00 Sat 


rain 


Electronics 


KENWOOD 


Mobiles Handhelds 
TM-732A TM-241 TH-22AT TS-50S 
TM-742A TM-251 TH-78A TS-450SAT 


O Please call for the latest prices, specials and close outs! 


ICOM STANDARD YAESU 


IC-281 2m Mobile-save! New Mobile C5718ADA New FT-14 
New 2GXAT under $300 Bargain 2m HT C158A DualbandFT-530 
We also carry a full line of complimentary products. 


HF Radios 


VISA*MASTERCARD-DISCOVER*AMERICAN EXPRESS 
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New “Secret Weapon” Makes 
Learning Code Easy. 


Rack Shelves 

Rack Equipment Cabinets 
Antenna Grounding Kits 
Tower Mounted Box Kits 
Dipole Hangers 

Other enclosures 


Chassis Kits 
Cabinet Kits 
ii Assembled Cabinets 
Slope Box Kits 
UHF & VHF Antenna 


f 

Morsix 
1 | si 

CodeMan! ota sts 


Your personal CW training partner. 

“The hi-tech ‘thinga-mabob’ that does the job!“ 
Upgrade fast! Practice code anywhere—car, 
work, travel. Makes code fun. CW speeds 4-60 
wpm, all random, full control. Ideal for beginners 
or pros. Code groups. Q-Code, difficult letters, 


numbers and symbols. ae. 
Call toll free 1-800-882-7388 


Azimuth, Dept. 026, 3612 Alta Vista Ave., Santa Rosa, CA 95409 
USA Tel: (707) 577-8007 ¢ FAX (707) 573-1482 


Power Divider Kits 
Small sheets Aluminum and Brass 


Charles Byers K3IWK 
5120 larmony Grove Road, Dover, PA 17315 
Phone 717-292-4901 


Between 6PM and 9:30PM EST. Eves. 
“Distributorship Available" 
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REDUCES 
NOISE AND 
DISTORTION 


Zeoxtl 


CLEANS, SEALS & PROTECTS ELECTRICAL 


>» Improves Conductivity 


» Reduces Noise & Distortion 
» Prevents Intermittents 

2» Reduces Arcing & RFI 

>» Reduces Wear & Abrasion 


Even the finest equipment cannot guarantee noise- 
free operation. One “dirty” connection anywhere in 
the signal path can cause unwanted noise, distortion 
and signal loss. Considering the hundreds (if not 
thousands) of connections in electronic equipment to- 
day, itis only a matter of time before they begin to fail. 
DeoxiT is a fast acting deoxidizing solution that 
cleans, preserves, lubricates and improves conductiv- 
ity on metal connectors and contacts. 


Use DeoxIT to improve & maintain the performance " 
& reliability of all electrical components & equipment, 


CAIG Products... used by those who demand the best! 


Boeing Honeywell RCA 

Diebold, Inc. John Fluke Mfg. Tektronix 

Dolby Laboratories Mcintosh Labs Texas instruments 
General Electric Motorola Xerox Corp. 
Hewlett Packard — Nakamichi =.& Many more! 


16744 West Bernardo Drive 
San Diego, CA 92127 

TEL: (619) 451-1799 

Ml LABORATORIES, INC. FAX: (619) 451-2799 


1-800-CAIG-123 | 


QRP—FUN—QRP—KIT 


Anybody can 
work the world 
running 1kw, 
but you have 
to be good to 
do it with only 
1 Watt. Want 
to find out how 
good you really 
are? Then try 
this little rig. 
Crystal control, 
your choice of 
bands, 80, 40, 
30, 20, 15m. 
Built in key, 


SENSATIONAL NEW WAY TO 
LEARN CODE—Do Aerobics, 
Sing, Jog, or Drive while 
learning code! A fun & easy 
way to learn or retain Morse 
Code skills. Now the secret is 
yours with this amazing 
isyncronized breakthrough! 
Great for Novice, Technician, 
General or the classroom. 
Order: 


“THE RHYTHM 
OF THE CODE” 


Version 2 cassette today! 
Send $9.95 and we'll pay the shipping to: 


KAWA RECORDS 


P.O. Box 319-RF 
Weymouth, MA 02188 
Check or money order only. 

We ship all orders within 5 days. 
Overseas please add $2.00 for air mail. 
MA residents add 5% sales tax. 


3/8 case. Op- 
erates on 12 VDC. Small enough to slip into your shirt 
pocket. Order now and receive a U.S. map in black and 
white so you can color in the states as you work them 
on your way to that W.A.S. award. The map also lists 
the QRP operating frequencies. 


QRP KIT & CASE.......... $39.95 


(crystal not included) 


Portable QRP antenna... 

handles up to 150 Watts. Fully assembled to your 
frequency. Small, lightweight, waterproof. Includes clear 
insulated copper wire, center insulator with eyehook, 
end insulators and 50’ of RG174, .........0005 $29.95 


QRP ANT W/RG8& X........ $34.95 


Add $3.00 Shipping & Handling 
C.O.D. and $3.00 
TX residents add 8% sales tax. 


SOUND 
COMMUNICATION SYSTEMS 
P.O. BOX 47881 
SAN ANTONIO, TEXAS 78265 
(210)590-0175 
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°/ 
x 


A Must for every active ham... 
Beginner to Experienced Elmer 


SELB 
YOUR 


PRODUCT | 
IN 


| RADIO 


FUN 
CALL 


The 
1994 Amateur Radio 
Mail Order Catalog 
and 
Resource Directory 


4th Edition 


1,700 Listings 
in 
220 Categories 


Locate that hard to find part 
or 
piece of equipment 


DOUG 
| JOHNSON 
TODAY 


800- 
274- 
7373 


Plus Clubs, Bulletin boards 
operating tips and more 


Only $16 Plus $3 S/H USA 
($6 DX) 


Resource Solutions 
6050 Peachtree Pkwy Suite 340-228 
Norcross, GA 30092 USA 
Orders Only (800) 825-8684 
Order Direct or from Your dealer 
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Radio Fun 


DON’T MISS OUT! 
SUBSCRIBE TO 


FOR ONLY $12.97 
12 GREAT ISSUES 


CONTACT YOUR 
ADVERTISERS 
EASILY! 
FILL OUT THIS 


READER SERVICE CARD 
AND SEND IT TODAY! 


NO OTHER 
MAGAZINE BRINGS 
YOU THE EXCITING 

WORLD OF 

AMATEUR RADIO 
LIKE 


Amateur 
Radio Today 


(12 ISSUES ONLY $19.97! 


DON’T MISS OUT! 
SUBSCRIBE TO 


FOR ONLY $12.97. 
12 GREAT ISSUES _— 


CONTACT YOUR 
ADVERTISERS 
EASILY! 
FILL OUT THIS 


READER SERVICE CARD. 
AND SEND IT TODAY! 


NO OTHER | 
MAGAZINE BRINGS | 
YOU THE EXCITING | 

WORLD OF | 

AMATEUR RADIO 
LIKE 


7sAmateur 
Radio Today 


12 ISSUES ONLY $19.97! 


Subscribe Now! 


‘Radi 0 Fun 12 issues for $12.97 


LJ YES! Send me one year (12 issues) of 
Radio Fun for the low price of $12.97 


For instant service call toll free 1-800-257-2346 


Name (Please Print) Call 
Address 
City State Zip 


Chargemy: UMC OO Visa CO) AMEX QV Bill Me © Payment enclosed 


Card number Exp. date 
| Class License Year Licensed 73 Subscriber QST Subscriber CQ Subscriber 
Canada add $8. Foreign add $12 surface. $36 airmail. Newsstand rate $24. Basic subscription rate $14.97 07V 


: e READER SERVICE CARD 
: Radio Fun June 1994 


THIS CARD VALID UNTIL 7/31/94 


202 203 204 205 206 207 208 209 
212 213 314 215 216 217 218 219 
222 223 224 225 226 227 228 229 
232 233 234 235 236 237 238 239 
242 243 244 245 246 247 248 249 
252 253 254 255 256 257 258 259 
262 263 264 265 266 267 268 269 
272 273 274 275 276 277 278 279 
282 283 284 285 286 287 288 289 
292 293 294 295 296 297 298 299 


Subscribe now! 


| Q Yes! Send me 12 issues of 
| Radio Fun at the low rate of $12.97 
(Save 46% off the cover price.). 


OBillme OQAMEX OMC 
QVISA OQ Payment Enclosed 


Card# 

aT 403 104 105 106 107 108 109 302 303 304 305 306 307 308 309 

xp. Date 113 114 115 116 117 118 119 312 313 314 315 316 317 318 319 

123 124 125 126 127 128 129 322 323 324 325 326 327 328 329 

133 134 135 136 137 138 139 332 333 334 335 336 337 338 339 

Narne 143 144 145 146 147 148 149 342 343 344 345 346 347 348 349 

153 154 155 156 157 158 159 352 353 354 355 356 357 358 359 

as a = A 163 164 165 166 167 168 169 362 363 364 365 366 367 368 369 
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SHIPPABLE 


Other Models & Sizes 
Available in 10 or 11 Meters 
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MasterCard VISA con® 
oees| | Lee 


Call or send $2.00 for Complete 
Catalog and Pricing of Antennas. 


Route 1 - Box 32C, Hwy. 82 

Ethelsville, AL 35461 

(205) 658-2229 

FAX: (205) 658-2259 

Hours: 9 am - 5 pm (CST) 
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DEALER INQUIRIES, PLEASE CALL 


Sell Your Product in Radio Fun 
CALL DOUG JOHNSON TODAY! 


1-800-274-7373 


TRIDPNT TR980 
Scanning Receiver 
5.0MHz to 999MHz 
with AM/FM/WFM/ 


Coverage rivaling that of 
recievers that cost twice as 
much. Extremely compact and 
versatile. Features 120 
memory channels, 5 search 
lockout on scan, 
backlighted LCD display, 
Attenuator, Delay, Hold, Bank 
lockout, Cellular locked out, 1 
Year Warranty, & Earphone jack. Size: 5 7/8H 
x 1 1/2D x 2 1/3W. Wt.120z. Ground 
shipping: $6.95. 2 Day Air Freight: $9.95. 
Call or Fax Toll Free, 24 hours a day. 


s 


1-800-445-7717 


10707 E. 106th Street Fishers, IN 46038 


317-842-7115 Fax 1-800-448-1084 
CIRCLE 164 ON READER SERVICE CARD 


a 

OMR 

= 

= 18 
c| 

2 sei 
fey) | 
3 

fo}| 

z 


Printed Circuits 
in Minutes Direct 
From Photocopier 
or Laser Printer! 


Use household 
iron to apply. 


For High Precision Professional PCB Layouts 
1. LaserPrint 
2. Iron-On 
3. Peel-Off 
4. Etch 


Adds an Extra Layer of Resist for 
Super Fine Lines on Std Clad Bds 
—— oF 


PnP WET 
Easy Hobby Quality PCB's 
1. laserPrint 
2. Iron-On 
3. Soak-Off uw, Water 
4. Etch 
Transfers Toner from Laser Printer 
or Copier as Resist on Std Clad Bds 


20Sh$30/40Sh$50/100Sh$100 


PnP Blue or PnP Wet (ie Moing) 
Sample Pack 5 Shts Blue + 5 Shts Wet $20 
VISA/MC/PO/CK/MO $4 S&H -- 2nd Day Mail 


Techniks Inc. 
P.O. Box 463 Ringoes NJ 08551 
(908)788-8249 


100% Money Back Guaranteel-Dealer Inquiries Invited 
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It keeps 
more than 
memories 


alive. 


THE AMERICAN HEART 
ASS@IATION 
MEMORIAL PRGGRAM« 


1-800-AHA-USA1 


4 
American Heart 
Association 


This space provided as a public service. 
© 1992, American Heart Association 
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MFJ Dual Band 


144/440 MHz Mobile Antenna 


144/440 MHz dual band magnet mount mobile antenna 
gives you outstanding performance for solid noise-free QSOs! 

It's only 19 inches tall so you can park in your garage 
without knocking over your antenna. 

On 440 MHz, you get a high gain '/2 wave over '/4 wave 
antenna. On 2 Meters, it's a full size '/4 wave antenna. 

You get low SWR, 15 feet of coax, extra powerful magnet 
mount and MFJ's famous one year No Matter What™ 
-1724B unconditional guarantee. 
$14°° Includes BNC adapter so you can use it with your handheld! 


FJ-1750 performance 


Meter 5/8 


single element 2 Meter antenna! 
ou get... shunt fed matching that 


low SWR . . . strong lightweight 
aluminum construction . . . low loss 
ceramic antenna insulator. Mounts on 1 
to 1/2 inch mast with single U-bolt. 
MFJ mini Speaker/Mics 
‘Clips to your lapel near 
your ears -- no need to remove 
your handheld from your belt 
to talk or monitor calls. 
These tiny MFJ Speaker/ 
Mics are so small and light- 
weight you'll forget they're 
there -- until you get a call. 
Excellent audio. Has 
swiveling lapel/pocket clip, PTT button 
with transmit LED, earphone jack, 
lightweight retractable cord. For L 


Order MF J-285/L for ICOM, 
Yaesu, Alinco; MFJ-285/L for Ken- 
wood; MF J-283 for split plug Alinco; 
MEFJ-285W for ICOM IC-W2A. 


Personal Morse Code Tutor 
Learn 


Morse MFIJ-411 
code anywhere with $7 995 
this pocket size 


battery operated MFJ * 
Personal Morse Code Tutor”! 9% 
This pocket size tutor oe 
takes you from zero code 
speed with a beginner's 
course to Extra Class with 
customized code practice. 


QSOs with normal or Farnsworth spacing. 
Easy-to-use menu selection. Use 
earphones or built-in speaker. 


VHF SWR/Wattmeter 
MFJ-812B 
$2995 
Covers 2 
Meters and 220 
MHz. 30 and 300 Watt scales. Also 


reads relative field strength 1-250 MHz 
and SWR above 14 MHz. 4'/2x2'/4x3 in. 


VHF/HF Packet TNCs 
MEJ-1270C . 


$119°° - 


Join the Packet Radio fun! World's 


TNC-2 compatible, VHF and HF 
operation, free AC power supply, new 


mode lets you print weather maps. 


bleeds off unwanted static and gives you 


Long Range Dual Band Yagi 
MFIJ-1768 : 
$4995 . 
Enjoy = —-C=\NUL 


MEJ-285/283 book shows you how to 


connector order "L" model. 2x11/sx!/4 in. 


AY ex2°/sx5/2 in. 


Select letters, numbers, punctuations 
or prosigns or any combination or words or 


most reliable packet TNC is fully TAPR guarantee (less s/h) on orders from MFJ * Free catalog 


ME 


enchanced mailbox expandable to 512K 
with auto/reverse mail forwarding, WeFAX 


Code Practice 
Oscillator 
SS MFJ-557 
wend ke. S245 
Have fun learning Morse code with 
this MFJ-557 Deluxe Code Practice 
Oscillator. It's mounted with Morse key 
and speaker on a heavy steel base so it 
stays put on your table. Earphone jack, 
tone, volume controls. Adjustable key. 


super long i 
range QSOs ; 
with this direc- i 
tional high gain dual band Yagi. 5 elements 
on 440 MHz and 4 elements on 2 Meters. 


No-Codle Tech Ant. Book 


No-Code Tech's antenna 


build proven antennas for 
your frequencies that work 
using inexpensive materials 
you can find in your local 
hardware store. Covers pee 
dipoles, vees, ground planes MFJ-3304 
and quads. $95 


MFJ/Bencher Keyer 


ae joe MPI-422B 
effortless 134 
CW with a deluxe 
MBF] electronic CW : mee 
Keyer using a Curtis 8044ABM chip mounted 
right on the Bencher iambic paddle! 

Iambic keying, speed (8-50 wpm), 
weight, tone, volume controls. RF proof. 


ae eee Tener 


the world's most popular 300 
Watt PEP tuner. Covers 1.8-30 MHz, has 
lighted peak/average Cross-Needle SWR 
/wattmeter, full size 300 watt dum my 
load, 8 position antenna switch and 4:1 
balun for balanced lines. 10x3x7 in. 


Free MFJ Catalog 


Write or call toll-free . . . 800-647-1800 


Nearest Dealer/Orders: 800-647-1800 


Technical Help: 800-647-TECH (8324) 
* { year unconditional guarantee * 30 day money back 


MFJ ENTERPRISES, INC. 
Box 494, Miss. State, MS 39762 
(601) 323-5869; 8-4:30 CST, Mon-Fri 
FAX: (601) 323-6551; Add s/h 
MFJ... making quality affordable 


Prices and specifications subject to change © 1994 MFJ Enterprises, Inc 
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AMATEUR TELEVISION ! BATTERI ES 


GET THE ATV BUG | Sag Nickel-Cadmium, Alkaline, Lithium 


New 10 Watt Sealed Lead Acid For Radios, Computers, 
Transceiver Etc. And All Portable Equipment 


YOU NEED BATTERIES? 
Only $499 WE'VE GOT BATTERIES! 
Made in USA 


Value + Quality CALL US FOR FREE CATALOG 


Sea nieWeoaG: E.H.YOST & CO. 


STROBES GE MERIC A ss 
RREKIPASRIN ELISE TO EDS: 


BUALTOR PEIBO LOLENSE 


Snow free line of sight DX is 90 miles - assuming 7344 TETIVA RD, 
14 dBd antennas at both ends. 10 Watts in this one Teen anes} ay 
box may be all you need for local simplex or repeater FAX 608-643-4439 | your new 5x7 Amateur 


ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it's that easy! 
TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 
Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 
Call or write now for our complete ATV catalog 
including downconventers, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 
(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD 
P.C. ELECTRONICS Tom (W6ORG) 


2522 Paxson Lane Arcadia CA 91007. ~—“Maryann (WB6YSS) 


License. They come 
complete with sofshed & beveled faceplate, brass 


hardware, and detailed instructions. 


ULTIMATE MODIFICATION BIBLE 


* MOST COMPLETE, GREATEST IN IT’S TIME!!! 

* OVER 800 MIKE WIRINGS 
CB/HAM. 

+ OVER 400 CB POWER 
BOOST. 

* OVER 200 MOD. CB 
CHANNELS. 

* OVER 125 MOD. HAM 
RADIOS 

* OVER 50 COMPLETE 
CRYSTAL CHARTS. 

* OVER 15 SCANNER NOD. 

* TEN METER RADIO MOD. 

* LINEAR / COAX / ANT. INFO. 

* OVER 200 PAGES OF INFO. 


MONEY ORDER, COD, 
eee MC/DISC./VISA OR CK. 
CONROE, TX 77302 
409-231-3753 
ORDERS ONLY: 1-800-256-9895 


Order Now : (708) 931-6831 


( 24 hours - 7 days) 


S1 9. 50 (plus $4.50 shipping & handling) 


Visa, Master Card, or 
Personal Check 
Accepted 


Willow Creek Forge Inc., 307 Whitfield Drive, Geneva, Illinois 60134 
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REPLACEMENT 
BATTERIES 


(ALL NEW—MADE IN USA) 


ICOM “**NOW AVAILABLE***** 
SO EINE cent KENWOOD ONE CHARGER THAT CHARGES ALL BATTERIES 
6S" 916v1400 mAh SSTNODT Lage greed ee mak canto Pe UI ei eo aa KENWOOD TH22AT | 
BP7 13.2v 600 mAh $53.00 KNB-4 7 Dy @ 2200 mah $59.00 YAESU, ICOM, KENWOOD, ALINCO, PB32, 6v @ 600mAh } 
BP8 8.4v 1400mAh $50.00 | ppg 72v @ 750mah $35.00 fame SPU LOU em ey ce): (0) Werner PB33, 6v @ 1200mAN J 
— PB7 7.2v @ 1500mah $49.00 eee PBS4 9.6v @ 600mAh F 
SA/SAT Pel aera remrerie  VasterCharger | - Rapid charge in 1/2 - 2 1/2 hours 
BP82, BP83 PB-13 7.2v @ 750mah $37.00 MasterCharger I+I - Rapid charge two batteries - YAESU FT-11R | 
BP84 7.2v 1200 mAh 3”$39.00 | PB-14 12v @ 800mah $49.00 one at a time - CAN BE DIFFERENT BATTERIES FNB31, —4.8v @ 600mAh 
BP85B 12 : PCM CMEC TAU § § (VasterCharger Il - Standard charge in 5 to 8 hours FINDS, i 4 By: Col 200 
v 600 mAh 3” $69.00 9g i) I] FNB33(s), 4.8v @ 1500mAh 
i FNB35, 7.2v @ 600mAh 
ALINCO 


CAMCORDER 


i} FNB38, 9.6v @ 600mAh 
ICOM-W21AT (Grey & Black) 


YAESU E& 
FNB-2 10.8v 600mAh [i 


EBP-10N 7.2v @ 700 mAh : SALE 


PANASONIC PB 80/88 ORIG. PAN. $39.00 


FNB-4 12v 750 mAh $39.00 [igeiiiiehiillhtesdilid eiiiealadl All 7.2 Volt SONYNP77H —2400mah_ $30.00 |p ae” 7 oy @ 900mAh 
FNB-4A 12v 1000 mAh $55.00 fama at 1500 MAH SONY NP5S 1000 mah $29.00 Bie in yee 
FNB-17 7.2v 6000 mAh $30.00 [Sze es Cmer cay 1 SONY NP221 500mah 29.00 | {J BP-157(s), 7.2v @ 1500mAh Ff: 
FNB-10S 7.2v 1000 mAh $39.00 [EEE SCN mE PAaCMCC OR F B ATTERY CANON 8mm 2000mah $36.00 | BP-132,  12v @ 600mAh 


PANASONIC PALM 2400mah $39.00 “available with and without microphone** 


FNB-12S 12v 600 mAh $40.00 [RWEr Honest 


JVC GR TYPE C 1500 h $36.00 
FNB-25 7.2V 600 mAh $35.00 EBP-20N 7.2v @ 800 mAh i PAC KS SHARP BT21/22 $c $45.00 MOTOROLA 
FNB-26 7.2v 1200 mAh $44.00 EBP-20NX 7.2v @ 1500 mAh A $ RCAVHITACHI 8mm = 2400 mah $39.00 I P @ Ah 
FNB-26S 7.2v 1500 mAh $49.00 39 00 _ |{GP-300,  7.5v @ 1200m 
a EMO GmE CRIME COP-22N 12v @ 800mAh $49,005 i ALL BRANDS AVAILABLE | 


*ALL BATTERY PACKS—GUARANTEED TO HAVE. THE ADVERTISED CAPACITY 
SEND FOR 


FREE CATALOG BATTERY-TECH, INC. | VISA i) 


DEALER INQUIRIES 28-25 215 PLACE, BAYSIDE, N.Y. 11360 FAX 718-461-1978 ce 
WELCOME S00-442-4275 — N.YS. 718-631-4275 Ie 
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2 Meter Single Sideband Operation 


Take your VHF hobby to the next level! 


by George Brown WB4CHZ 


All across the country there are hams who 
are not getting full value from their radios or 
their hobby. In fact, many of these amateurs 
are probably using less than half of their rig’s 
capability. Are you one of these people? 
Take this simple test. Just answer these four 
“Yes” or “No” questions: 
1. Do you own a multimode 2 meter trans- 
ceiver? , 

2. Have you operated a mode other than 
FM on 2 meters? 

3. Do you know where to listen for 2 meter 
SSB activity? 

4. Have you made a 2 meter DX contact on 
SSB or CW? 

If you cannot answer yes to all of these ques- 
tions, you are not getting the most out of your 
rig or your hobby. Read on and discover the 
world of 2 meter SSB. 


Where to Listen 


On the FM portion of the band, operators 
on 2 meters are scattered all over the place. 
Not so with SSB. In fact, most can be found 
Monitoring a single frequency, 144.200 MHz. 
The reason for this is simple. Since the SSB/CW 
part of the 2 meter band is a large chunk, and 
since the number of multimode ops is com- 
paratively low, it is important that everyone 
start out on the same frequency. Once contact 
is made, it is considered good manners to move 
off the 144.200 MHz call frequency so that 
others can monitor or put out calls. 

To make a 2m SSB contact, select the prop- 
er mode on your transceiver and tune to 144.200. 
Now, if you normally use an FM-only ampli- 
fier, make certain it is turned off, since it will 
distort your SSB signal and put you in viola- 
tion of FCC rules. After listening for any 
activity, and finding none, all that is left to do 
is call “CQ.” 

You may be saying to yourself that no one 
calls “CQ” on 2m. This is the case on the FM 
portion of the band, but calling “CQ” is 
common practice on SSB. Don’t be discour> 
aged if you do not immediately receive a 
response to your all-call. Remember that you 
have had a multimode rig for some time and 
have rarely, if ever, attempted to make an SSB 
contact. There are probably many others in the 
same position, and they may not necessarily 
be listening when you decide to call. 

If, after repeatedly calling “CQ,” you still 
have received no response, go back to the FM 
portion of the band, but don’t give up. Listen 
around and find someone you know with a 
multimode rig. Ask them to switch frequen- 
cies and meet you on 144.200 SSB. To your 
amazement, others who are listening will prob- 
ably follow. 

Once you get a few people on SSB, it is up 
to you to make yourself available for contacts. 
After all, you didn’t enjoy calling “CQ” with- 
out getting a response, and the people you have 
drawn down to the lower end of the band won’t 
either. If your area is like most, these new SSB 
ops will soon discover that this “new” mode 
is a lot of fun, but they too will have a lot to 
learn. 


Equipment Needs for 2m SSB 


Depending upon who you ask or what you 
read, there is really no limit to the number of 
opinions you will get regarding equipment for 
2m SSB. Over the years I have heard it all. 
When I was just starting out in amateur radio 
in the mid-1970s, one “veteran” ham told me 


I was wasting my time “fooling with” 2m. He 
explained to me that I would need a kilowatt 
and large beam antenna to talk to anyone 
outside of the Memphis area. 

Needless to say, this was discouraging, but 
fortunately other hams who were more expe- 
rienced in VHF work encouraged me to give 
2m SSB a try. Please understand that the 
veteran amateur was not trying to mislead me— 
he honestly believed that VHF was limited to 
local contacts and that to make contacts more 
than a few miles away you should go to HF. 

The simple fact is that 2m multimode work 
does not require much more than 2m FM. The 
main difference is that some sort of beam 
antenna is necessary for SSB, whereas a 
vertical is usually sufficient for FM. On the 
other hand, the beam does not have to consti- 
tute a major financial investment. In fact, by 
going with a simple quad antenna, it is possi- 
ble to home-brew an excellent performer for 
virtually no out-of-pocket expense. 

If a quad is not to your liking, or if a yagi 
design makes you happier, this type can also 
be built at home for minimal expenditure. For 
more information on antenna construction, 
have a look at back issues of 73 Amateur 
Radio Today. Over the years there have been 
numerous straightforward articles on building 
VHF antennas. 

Finally, if you simply hate the idea of build- 
ing a project, every major antenna manufac- 
turer offers yagis for 2m SSB. My recom- 
mendation is to get at least an 8-element beam. 
This will not be too long, and it will not 
create a major load problem for even a small 
TV-type rotator; 
however, it will 
provide adequate 
gain for many of 
your SSB contacts. 

The important 
thing to remember 
about an antenna 
for 2m multimode 
is that it really 
should be hori- 
zontally polarized. 
On the other hand, 
if you are current- 
ly using a verti- 
cally-polarized 
beam for FM, do 
not be afraid to use : 
it. While it is true that, according to theory, 
you will lose about 3 dB of gain when com- 
municating with a horizontally-polarized 
station, this is not always a serious problem. 
In fact, many of the stations I have contacted 
over the years were equipped with a vertical- 
ly-polarized beam. 

Another rumor you might hear is that the 
antenna you use for FM should not be used at 
the lower end of the band, since the SWR might 
be too high. This might be true if you are 
using a specially designed, extremely high- 
gain beam on FM, but for the typical installa- 
tion this argument is nonsense. While it is true 
that you may not have an optimum setup with 
a vertically’ polarized FM beam antenna, the 
fact is you can make many enjoyable SSB 
contacts with no additional expense or instal- 
lation effort. 


How Much Power 


As with antenna requirements, a beginner 
to multimode 2m can hear a multitude of opin- 


“2m multimode work 
does not require much 
more than 2m FM. 
The main difference is 
that some sort of beam 
antenna is necessary 
for SSB, whereas a 
vertical is usually 
sufficient for FM.” 
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TROPOSPHERE 


Figure 1. Moderate-distance 2m openings are the result of tropospheric en- 
hancement, while long-distance contacts are usually the result of meteor scat- 
ter or sporadic E, both of which occur in the ionosphere. 


ions regarding power requirements. The ques- 
tion of power is actually rather easy to answer. 

If your interest is in reliable communica- 
tions within 50 to 75 miles of your station, and 
if you have a good 8-element or better anten- 
na at least 10 meters above the ground, you 
really need only about 25 watts or so of 
output power. Since most of today’s rigs have 
outputs in this range, no external amplifier is 
necessary. In fact, with a station such as this, 
a lot of VHF DX can be worked during 
favorable band conditions. 

With the addi- 
tion of a 100 to 150 
watt amplifier, your 
2m station moves 
to a new level. At 
this power level, 
assuming you have 
a modern, hot re- 
ceiver section, con- 
tacts out to 100 to 
150 miles with 
similarly equipped 
stations are com- 
monplace. In ad- 
dition, this pow- 
er level allows 
marginal band 
openings to be ex- 
ploited and opens the door to meteor scatter 
contacts, one of the most exotic VHF modes. 

Extremely high power, | kW or so, is nec- 
essary on 2m only for highly specialized com- 
munication modes. Among these modes are 
2m backscatter and moonbounce. In addition 
to the power levels needed, large high-gain 
antennas are also a virtual necessity for these 
difficult forms of propagation. 


What Can Be Worked and When 


Fortunately, many long-distance 2m con- 
tacts are possible with the more modest 
stations described above. From Memphis, 
using a 14-element beam at 10 meters above 
local terrain and 25 watts output, I have worked 
stations in New Mexico, North Dakota, Iowa, 
Michigan, New York, and Minnesota. How- 
ever, realize that you are not going to do this 
on a nightly basis; rather, you must wait for 
favorable band conditions. 

Generally speaking, there are two modes of 
2m long-distance propagation that a typical 


amateur is likely to utilize. By far, the rarest 
mode is sporadic E “skip.” An “E” opening 
can occur at times of high solar activity when 
the E-layer of the ionosphere is disturbed by 
intense radiation (see Figure 1). 

When this happens, patches of the E-layer 
can become reflective to 2m waves and cause 
signals to bounce over long distances. In fact, 
contacts over !,000 miles or more are possi- 
ble with even modest equipment during a strong 
sporadic E opening. Unfortunately, such events 
are very rare on frequencies as high as 144 
MHz. In addition, solar activity is currently 
very low and will remain so for several years. 
Thus, the likelihood of a good 2m “E” open- 
ing in the near future is slim. 

The most common propagation mode on 2m 
is “tropo,” which is short for tropospheric. 
Tropo openings do not usually provide DX 
contacts as far away as sporadic E, but they 
are, nonetheless, just as exciting. During one 
memorable opening from Memphis, stations 
were heard almost simultaneously from the 
Midwestern U.S. and New England. 

The question is: When do enhanced band 
conditions like this occur? Fortunately, there 
are some signs you can look for which 
indicate a possible tropo opening. One of the 
best indicators is fog! Since the troposphere is 
where weather takes place, it has long been 
suspected that tropo openings are related to 
temperature inversions. 

An inversion occurs when the temperature 
over a particular site does not drop with alti- 
tude. Under normal conditions, the cooling rate 
for dry air is 10 degrees C/km; however, dur- 
ing an inversion, the temperature above a cer- 
tain point will rise, and fog will usually form. 

Thus, if the weather turns foggy, your 2m 
multimode should turn on. With a little lis- 
tening around and calling of “CQ,” there is no 
telling who may show up on your frequency. 


Conclusion 


Now that you know about 2m SSB, do some- 
thing with this knowledge. Go to 144.200 and 
call “CQ.” If no one is there, go to FM and 
drag someone down the band! When you get 
people on SSB, talk to them; no one likes to 
hear dead air. 2m is a fine band, and many great 
contacts can be made there; just make sure you 
take advantage of the entire band and all modes 
of your multimode rig. 
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What Is That Thing? 


Since you're reading this column, I guess 
I can safely assume you have an interest in 
the innards of your ham gear. At least, I hope 
so. If you're new to this game. you may have 
taken a look inside one of your radios and 
become scared off. Heck, none of us want to 
damage expensive equipment or get hurt! At 
the same time, though, the only way to learn 
how to fix and modify your gear is to get 
inside and learn. Can you learn safely, with- 
out risk to yourself and your radios? 

Yes! There is absolutely no excuse for hurt- 
ing yourself in this hobby. It has happened, 
but it just about always involved negligence 
on the part of the experimenter. As for dam- 
aging the equipment . . . well. even seasoned 
pros do it now and then, but it’s pretty avoid- 
able. The key to happy troubleshooting is 
knowledge. Really knowing today’s complex 
electronics is an ongoing process, because the 
technology changes so fast. And, there’s a 
great deal to learn’ But.“you gotta start some- 
where. and a good place to begin is with the 
identification of all those parts in there. Not 
only are there many different kinds of com- 
ponents, such as transistors, ICs, capacitors, 
crystals, and so on, but each category also has 
lots of different-looking members, making 
the task even more confusing. So, let’s take a 
look at the kinds of parts you’re likely to run 
into, where you'll find them, what they look 
like, and how to tell one from the other. 


On Board 


Before we get to the actual parts them- 
selves, Iet’s examine the callout letters used 
to represent those parts. There’s a good rea- 
son for doing this: Many PC (printed circuit) 
boards have the letters printed next to the 
components, and knowing what they mean 
can really go a long way toward helping you 
to identify a mysterious part. In fact. a few 
different kinds of parts look so similar that 
sometimes the only way to be sure is from 
the letter on the board, which makes for a 
frustrating experience when the board has no 
letters on it. Luckily. most late-model Japanese 
gear include them. Here are the most com- 
mon callouts: 

Q - transistor 

R - resistor 

C - capacitor 

L - coil (inductor) 

T - transformer 

D - diode 

IC - integrated circuit (chip) 

X - crystal 

F - fuse 

VR - variable (adjustable) resistor 
TC - trimmer (adjustable) capacitor 

Now, let’s examine each category in greater 
detail. so you'll know what the parts actual- 
ly look like. 

Q (transistors): They come in many shapes 
and sizes. Many small-signal (non-power- 


handling) transistors are made of black plas- 


tic. Some are metal. The plastic ones are 
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often upright, with one flattened side and the 
leads coming out the bottom. The metal ones 
are usually round, with a little tab on one side. 
The giveaway is that transistors have three 
leads, which is very unusual with any other 
kind of part. 

Power transistors can be flat, black plastic 
with a metal tab sticking up. They also can 
be round metal 
cans, with flanges 
on either side. 
Those can seem 
deceptive because 
they only appear 
to have two leads, 
but they really 
have three con- 
nections, the met- 
al case providing 
the third. That 
style of case is 
nearly always 
found attached to 
a big metal heat 
sink. The flat, up- 
right kind are al- 
so used with heat 
sinks, but you may find them sticking up from 
a board, with no heat sink attached. No mat- 
ter what the case style. power transistors are 
much bigger than small-signal types. 

Transistors come with all kinds of num- 
bers on them, but some are common enough 
that they’re worth remembering. Anything 
that starts with 2N, 2SA, 2SB, 2SC or 2SD 
is a transistor. An example: 2SC924. But be- 
ware: Many Japanese parts omit the 2S des- 
ignation. so that part may read 
C924. It’s just. a 2SC924 in 
disguise. 

FETs (field-effect transis- 
tors) have their own number 
system, with many starting 
with a 3. Examples: 3SK45 
and 3N211. Some FETs are 
of the MOSFET variety, and 
those may have four leads in- 
stead of the usual three. And, 
the numbers may be quite odd. 
That 3N211 is a MOSFET, 
and so is a 40673. 

American parts often have 
2N numbers. Some very com- 
mon ones: 2N3904 and 
2N3906. European parts, 
which are not as commonly 
found in this country as the 
Japanese ones, use their own 
number system, even though 
many of them can be cross- 
referenced to the Japanese 
system. You might see BY, 
BUY and other odd prefixes. 
Generally, if it looks like a 
transistor and the number 
makes no sense, it probably 
is a transistor with an odd 
number, rather than another 
kind of part. 


Radio Fun 


“Not only are there 
many different kinds of 
components, such as 
transistors, ICs, capacitors, 
crystals, and so on, 
but each category also 
has lots of different-looking 
members, making the task 
even more confusing.” 


Speaking of other kinds of parts. there is 
one which often confuses new troubleshoot- 
ers because it looks like a transistor but isn’t. 
I’m talking about the three-terminal voltage 
regulator. These things are very popular. and 
they use the same case styles as transistors. 
Be on the lookout for numbers like 7805, 
7812, 7905, 7912, LM340T5, LM340T12, 
78L05 and so on. 
As you may have 
guessed, the final 
numbers __ indi- 
cate the output 
voltage: an LM3- 
40T5 puts out 5 
volts. If there’s an 
M or L in the mid- 
dle, it indicates 
medium or low 
current capabili- 
ty. The L parts 
look like small, 
plastic transistors, 
while the M and 
higher parts look 
like flat plastic 
power transistors 
with metal tabs. Oh yeah. let’s not forget the 
LM317, which is a popular adjustable regu- 
lator that comes in both the large metal can 
and flat plastic styles. 

R (resistors): These are a lot easier to 
identify than transistors. They have small, 
hot-dog-shaped bodies with a lead at each 
end. The giveaway here is the series of col- 
or bands, which is a code that tells the value 
of the resistor. Why color bands instead of 


printed numbers? The system dates from the 
vacuum tube days, when resistors often got 
so hot that normal numbers printed on them 
would burn off. Manufacturers switched to 
the more durable color bands, and even with 


today’s low-power, no-heat circuits, the sys- 


tem has stuck. Reading the bands is not hard, 
though. Usually, there are four bands. One of 
the ends will be gold or silver. That one spec- 
ifies the tolerance, or amount the resistor can 


deviate from its stated value. Silver denotes” 


10% tolerance, while gold is 5%. Most re- 
sistors today have a gold band. The other 
three bands are read as follows: The first two, 
read from the point farthest away from the 
tolerance band, give the basic value, and the 
one closest to the gold or silver is a multi- 
plier, which is just a-fancy way of saying it 
specifies how many zeros to add at the end 
of the value. Here’s the “secret” code: 
Black 
Brown 
Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Grey 
White 

Let’s say you find a resistor with the 
following color bands: brown, black. red. 
gold. What value is it? Well, brown is 1. black 
is 0, red is 2 and gold means 5% tolerance. 
The key here is that red band. It’s the multi- 
plier, and it specifies two zeros. So, we have 
1,0,00. That’s 1000 ohms, also known as Ik 
ohms. It’s as simple as that! 

Sometimes you come across a resistor with 
five color bands. That’s a high-precision 
resistor, typically with a 1% or 0.5% toler- 
ance. You read it the same way, except that 
there are three value numbers before the mul- 
tiplier. So, a 1k ohm resistor would read: 
brown, black, black, brown and then the tol- 
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erance band. That’s 1,0,0 and one 0. By the © 


way, never replace such a resistor with a com- 
mon 5% part, because the manufacturer used 
the more expensive. precise one for a reason. 
If you do try it, expect the circuit’s perfor- 
mance to be compromised in some way. 
Well, there’s lots more to cover, but I’ve 
run out of room. So, until we continue this 
next time, 73 from KBIUM. 


Figure 1. Some typical transistors and (lower right) a typical resistor. 
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Direct Conversion Receivers 


For the past few months I’ve been explain- 
ing the internal workings of the superhet 
receiver. This month we’ll look into a differ- 
ent type of receiver. It’s called the direct 
conversion (DC) receiver. This type of receiver 
has gained a lot of respect in the last several 
years, due mostly to the introduction of the 
NE602 mixer chip and several new designs in 
audio chips. 

There’s something kinda magical about 


listening to signals on a direct conversion 


receiver. They jump out of an almost noiseless 
background. But it’s not a receiver for every- 
one, either. There are a lot of quirks to the 
design. 


What is Direct Conversion? 


Again, we'll start with the input to the 
receiver. And again, the signals from the 
antenna pass through several tuned stages. The 
tuned front end helps provide selectivity 
before any signals reach the mixer. Generally, 
on frequencies below 20 meters (14.0 MHz) 
there will be no need for an RF amplifier 
after the tuned circuit. 

After the signals from the antenna pass though 
the tuned circuit they go directly to the input 
of the mixer. In a direct conversion receiver, 
the mixer may be either passive, meaning it 
requires no operating power, or the mixer may 
be active. An active mixer does require 
power to operate and usually provides some 
gain in the mixing process. On the other hand, 
a passive mixer will not supply any gain. In 
fact, most passive mixer designs will actually 
cause some loss in gain. A very popular type 
of passive mixer is the double-balanced 
mixer. Here several toroid cores are specially 
wound to couple the RF energy from the 
antenna with the VBFO. A set of matched 
diodes rounds out the passive mixer. An 
active mixer, such as the NE602 or the MG1494, 
provides a slight amount of gain, but intro- 
duces critters (noise, intermodulation distor- 
tion and so on) on the desired signal. 

When the signals from the antenna pass 
though to the mixer they are mixed with 
VBFO in just the same way as in the superhet 
receiver, but with a slight variation. In the case 
of the superhet receiver the VFO is operating 
at a.different frequency than the receive 
frequency. In the direct conversion receiver 
the VFO operates at the same frequency of the 
desired signal. In the direct conversion receiver 
the VFO, or Variable Frequency Oscillator, 
takes on a new name—the VFBO or Variable 
Frequency Beat Oscillator. Why? Because the 
VFBO is running at the same frequency as the 
desired signal it mixes (or heterodynes) with, 
which is the incoming signal, thereby pro- 
ducing an audio signal. Thus the name direct 
conversion. The RF signal is mixed and the 
result is audio. The signal has been converted 
directly to an audio signal in one step! 

Just as the superhet produces an output from 
the mixer that is the sum and the difference, 
so does the direct conversion receiver. But, 
with a new twist! The sum and the difference 
from the mixer are equally useful and it’s 
almost impossible to get rid of the undesired 
signal. 

OK, I lied on the last sentence. You can 
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eliminate the unwanted signal but it’s not easy 
to do. In fact, by the time you eliminate it, you 
have exceeded the complexity of the superhet 
receiver. For what it’s worth, you need to put 
the unwanted signal 180 degrees out of phase 
with the one you want. It’s much easier said 
than done! 

Here’s an example to clear things up. If your 
VFBO is running at 3737.0 kHz and you tune 
in a station operating at 3737.0 kHz, you’ll 
hear nothing but a zero beat sound in the speak- 
er. That’s because both frequencies are exact- 
ly the same. They produce no fone in the speak- 
er. Now, move the VFBO so it’s running at 
3737.6 kHz and you’ll hear a 600 Hz tone in 
the speaker. You're sitting 600 Hz higher than 
the signal you want and so the receiver pro- 
duces a beat tone. You can now hear the code 
coming in. But . . . the mixer also produces a 
tone at 600 Hz lower (3737.4 kHz). So, you'll 
hear two identical signals in a direct conver- 
sion receiver. This particular oddity must be 
taken into account when trying to work the 
other station. If you tune on the wrong side of 
zero beat (while operating a direct conversion 
transceiver) the station calling “CQ” will nev- 
er hear you. This is because most modern 
transceivers will shift their transmitters down 
slightly in frequency, normally about 800 Hz. 
If you tune in the other station on the wrong 
side of zero beat, he’l] never hear your signal. 

Because the VFBO operates at the same fre- 
quency as the band you wish to receive, care- 
ful design must be used to keep the VFBO sta- 
ble. In fact, you’ ll not see too many direct con- 
version receivers running straight through 
above 20 meters (14 MHz) because it’s very 
hard to keep the oscillator stable at those fre- 
quencies. Instead, a mixing scheme is gener- 
ally used. As in the superhet receiver, our VFO 
would operate at a much lower frequency (to 
improve stability) and then be mixed with a 
second oscillator to produce the desired 
VFBO frequency. This is the exact method 
used by Ten-Tec in their Century 21 and Cen- 
tury 22 CW transceivers. 

Another popular method is to operate the 
VFO at a lower frequency and then use a fre- 
quency doubler. A VFO running at 5.5 MHz 
and then doubled would be ideal for a 30 me- 
ter direct conversion receiver! 

Since the output from the mixer is audio, 
there are no IF filters to provide selectivity. 
Instead, all the selectivity for a direct conver- 
sion receiver (aside from the tuned circuits in 
the front end) must be done at audio frequen- 
cies. Again, as with the mixer, we can use 
either a passive or active audio filter. 

Because there is no IF filter and therefore 
no IF amplifier, all the gain of the direct 
conversion receiver (other than any the active 
mixer may generate) must be done also at au- 
dio frequencies. It’s not unusual to have 100 
dB worth of gain in the audio section of a 
direct conversion receiver. With gain this high 
at audio frequencies, it’s hard to keep the 
audio sections of the receiver tame. Heavy 
decoupling of the audio stages is a must. Care- 
ful layout of the circuit board is another fac- 
tor-in keeping the audio stages tame. 

With all this gain in the audio section of the 
direct conversion receiver, you can easily end 
up with a condition known as microphonics. 
When you have the audio chain amplifying 


| signals with a gain exceeding 100 dB, any (and 


I mean any) mechanical movement will be 
picked up and amplified out to the speaker or 
headphones. An ant’s footsteps walking across 
your operating table three feet away can clear- 
ly be heard in a badly designed direct conver- 
sion receiver. Connect an external speaker to 
the above receiver and you'll have a very 
fancy noisemaker. The speaker will cause the 
receiver to how] and squeal from the feedback 
of the audio circuits hearing the speaker. It’s 
like getting the microphone too close to the 
speaker in a PA setup at church. 

Because of the problems with the high 
audio gain, most, but not all direct conversion 
receivers work best on a battery and head- 
phones. Using a 110 VAC power supply can 
cause a problem known as “common mode 
hum.” Here the AC (from the power supply’s 
transformer) gets into the the VFBO and 
mixes with the audio chain. The process 
oscillates and you end up with a very nasty 
(and often very loud) 120 Hz buzz in your 
headphones. There are filters you can add to 
the output of your power supply to help elim- 
inate this problem, but most people just use a 
battery supply instead. 


No BFO 


Because the output from the mixer is audio, 
there is no need to mix the signals with a BFO 
to produce an audio signal. Since there is no 
BFO, you can select either LSB or USB by 
tuning to either side of zero beat for LSB or 
USB reception. 


AGC Control with a Direct Conver- 
sion Receiver 


Since the gain of the direct receiver is in the 
audio stages, the automatic gain control, or 
AGC, must be audio-derived. The resulting 
DC voltage is usually applied to one or more 
stages of audio preamplifiers to control the 
receiver’s gain. In some more elaborate 
circuits, the AGC voltage may also control an 
RF amplifier in the front end of the receiver. 
In the case of most home-brew designs, you’ ll 
not see this feature. 

A single audio power amplifier chip is usu- 
ally used to drive either headphones or a speak- 
er. The popular LM386 audio amplifier 
produces up to 500 milliwatts of audio. It’s 
normally rather stable and it’s available right 
off the pegboard at your local Radio Shack. 
Another popular audio amplifier chip is the 
LM380. The chip will produce up to | watt of 
audio into an 8 ohm load. 

If the direct conversion receiver has all these 
faults, why build one in the first place? Well, 
they’re very easy to build and get working. 
You don’t need to worry about getting the IF 
tuned to the correct frequency, and you don’t 
need hand-selected crystal filters either. The 
newer DSP chips allow unequaled selectivity 
at audio frequencies. 

You can mate a small QRP transmitter 
directly to the direct conversion receiver quite 
easily. Since the VFBO is operating at the same 
frequency you’re listening to, all you need to 
do is add a buffer or two between the VFBO 
and the first stage of your transmitter. Voila! 
You now have a transceiver. 

There is very little receiver noise in a well- 
designed direct conversion receiver. Signals 
really do seem to pop out of a noiseless back- 
ground. There’s a clarity to the received 
signals that is kinda hard to explain. There’s a 
crispness and body to the CW or SSB that’s 
lost in the super-filtered and ultra-mixed 
superhet receiver we use today. 

Down the road, if there is enough interest, 
we’ ll put a direct conversion receiver togeth- 
er. Then you’ll be able to explain the magic to 
someone else, because of your hands-on ex- 
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SCARED OF THE CODE? 


IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS—AND BEYOND 


Morse Code teaching software from GGTE 
is the most popular in the world—and for good 
reason. You’ll learn quickest with the most 
modern teaching methods—including 
Farnsworth or standard code, on-screen 
flashcards, random characters, words and 
billions of canversations guaranteed to 
contain every required character every time— 
in 12 easy lessons. 


Sneak through bothersome plateaus in one 
tenth of a word per minute steps. Or, create 
your own drills and play them, print them 
and save them to disk. Import, analyze and 


convert text to code for additional drills. 

Get the software the ARRL sells and uses to 
create their practice and test tapes. Morse 
Tutor Advanced Edition is approved for VE 
exams at all levels. Morse Tutor is great— 
Morse Tutor Advanced Edition is even 
better—and it’s in user selectable color. 
Order yours today. 


For all MS-DOS computers (including laptops). 


Available at dealers, thru QST or 73 or send 
$29.95 + $3 S&H (CA residents add 7.75% tax) to: 


y: GGTE, P.O. Box 3405, Dept. MS, 


Newport Beach, CA 92659 15 


Specify 5% or 3% inch disk 
(price includes 1 year of free upgrades) 
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Wayne is mad as hell ...and he doesn’t want you to take it anymore! 


Declare War! 


On Our Lousy Government 

Wayne Green's unique reasoning is intriguing — even de- 
lightful. Whether you are horrified by his proposals or you em- 
brace them, it is impossible to ignore the basic lesson he presents: 
It is time to bring logic — not emotions — to bear on America’s 
dilemmas. His spin on America in the 90"s helps us to understand 
how simple the seemingly complex issues are. All it takes is look- 
ing at them from an entirely new viewpoint. 

Now available in one complete volume. Declare War! is full 
of thought provoking ideas and solutions to some of the most dif- 
ficult problems facing our country today. 


Special For RF Readers 
only — $10.00 (plus $3.50 shipping & handling) 
Order Toll Free: 800-234-8458 


Regular price: $12,93 


Ever wish 
you had a radar gun 
in your car? 


is alt TS 
The ZAPPER is an 
awesome Answer! 
This magic-like little box activates any radar 
detector within 3/4 of a mile. Watch the brake lights 
come on the speeding sports car that just flew by. 
Keep those speeding big trucks from eating your 
bumper. The ZAPPER is al0GHz amateur transmit- 
ter the size of a cigarette pack, operates on a 9v battery. 
Complete with road game "Trolling for Tailights". 


$ 49 95 
Built & tuned only Plus $5.00 S&H 


TRANSEL 


TECHNOLOGIES 
MADE IN USA 
123 East South Street 
Harveys burg, Oh 45032 
1-800-829-8321 
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Making the Connection to 
Wire Antennas 


Wire antennas have a certain appeal for me 
because most of them work rather well, are 
easy to build, and are usually quite cheap 
compared with verticals. beams and others. 
Most hams operating in the HF region have 
probably installed some form of wire antenna 
for their first attempt to get on the air. This 
column will take a look at how to make the 


Photo A. Center insulator for dipole. 
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electrical connections to wire antennas. For 
our example we will turn to the most popular 
wire transmitting and receiving antenna, the 
dipole. 

The dipole is a half-wavelength piece of 
wire that is fed in the center (Figure 1). In most 
cases, the wire should be #14 or #12 Copper- 
weld or hard-drawn copper wire. If it’s marked 
“antenna wire” and is from a reputable source, 
then it’s probably a reasonable choice. 

Because the feed point is a current node, the 
impedance is low so that it makes a good match 
to coaxial cable. Although the usual case is to 
use 75 ohm coax, and that is usually a good 


selection, the actual feed point impedance of | Book convince me that the balun results in a 


a dipole is dependent on the height above 
ground. It will vary above and below 75 ohms 
by about 50 percent or so. 

The ends of the dipole are usually support- 


better, more nearly “figure-8” radiation 
pattern. For purposes of making the mechan- 
ical connections, however, center insulators 
and baluns are essentially the same, so I’ ll use 


ed by ropes and end insulators. The center of | center insulators for my examples (I had the 


the dipole is usually supported by either a 
center insulator or a 1:1 balun transformer that 
is mechanically designed to be used at the feed 
point of a dipole. It is good advice to use the 
balun, by the way. Although it was once “a 
matter of opinion” and a bit controversial, 
antenna azimuthal polar patterns reproduced 
in at least one edition of The ARRL Antenna 


Photo B. Alternate form of center insulator. 


photos on hand). i 

Photos A and B show two forms of center 
insulator. In the version shown in Photo A, an 
SO-239 coaxial cable connector is used for the 
transmission line to the rig. The two quarter 
wavelength wire elements are connected to the 
insulator by way of two electrical lug 
connectors fastened to the body of the insula- 
tor by way of eyelet screws. The eyelet screws 
are used for strain relief of the the wire. The 
wire is passed through the eye, and then turned 
back on itself seven or eight times (more of 
that in a moment). 

Photo B shows an alternate form of center 
insulator. In this case, strain relief holes are at 
either end of the flat plastic piece. Electrical 
connections are made to a heavy-gauge piece 
of wire. The antenna wire is passed through 
the hole, and then wrapped back on itself 
seven or eight times, covering the connection 
wire. 

In both cases (Photos A and B) the wire end 
wrapped back on the radiator wire is intended 
for strength. To ensure the electrical integrity 
of the connection, it is common practice to tin 
the splice joint with solder. Use either 50/50 
or 60/40 lead/tin rosin core solder. Use only 
radio or electronic solder—do not use acid core 
solder, plumber’s solder, or anything but rosin 
core solder in the 50/50 or 60/40 mixtures. The 
purpose of the solder is not to provide 
mechanical strength (that’s the purpose of. 
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SAVE ON ALL ALINCO RADIOS. . . 
DR130 High Power 2M Mobile DJ-580T Dual Band HT 
ONLY...... $329.00 ONLY...... $399.95 
AND SAVE EVEN MORE ON THESE ALINCO CLOSEOUTS 
DJ-560T/A 2M/70cm Twin Band HT 
Closeout Priced at $299 
DR-592T 2M/70cm Twin Band Mobile (590 Upgrade) 
Closeout Priced at $499 
DJ-162TD 2M FM HT (Dry cell) 
Closeout Priced at $199 
Ni-Cad Battery & Charger 
Closeout Priced at $35.00 with radio purchase 
ARRL. NARA, Artsci, etc. books. video/audio/computer tapes at a discount. 
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Is Your 
Shack Grounded? 


1/8" x 1/2" 
110 Copper 


Ground It 


a 


Solid Copper Buss Stainless Steel Hardware 
Grounding Stud Every 6 Inches 
Top or Back Installation 


Ground all of your equipment chassis’s to a 
single earth ground in one easy installation. 
Money back guarantee, if not satisfied! 


Custom 
Lengths 
Available 


J. Martin Systems 
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+ $3.50 S&H each 2 ft......$11.95 
$16.95 


$21.95 


J.M.S. 


35 Hilltop Ave., Dept. R 
Stamford, CT 06907 


THE FAMED 2 METER 


Also the ultimate for scanners bcb to 1300 MHz. 


A. S. A. 9209 


+9 db Co-Linear “MultiWave” Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10° length. 


$36.73 


+ $6.00 S&H 
(SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR C.0.D. 
ALSO AVAILABLE IN 220 & 440 


Cs) $e 


“Service is the Reason For Our Success” 


Tel: (803)293-7888 P.O. Box 3461 


Model 9209 
Watts: 1-800-722-2681 Myrtle Beach , SC 29578 
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wrapping the wire back on itself), but rather 
to keep the electrical connections tight. 

Both Photos A and B have an eye at the top 
of the center insulator. In Photo A it is an eye- 
hook, while in Photo B it is a hole in the body 
of the piece itself. Both are used for similar 
purposes. In some cases, the center of the dipole 
can be supported by a rope from a mast, tree 
limb, etc. This is especially likely in the case 
of the “inverted-vee dipole” antenna in which 
the center is mounted and the ends drooped 
towards the ground. Another use is to strain- 
relieve the coaxial cable. There is a stress on 
the coax and the connector, and that stress leads 
to premature failure of the connection. Some 
people make a 6-to-12-inch loop of the coax 
and tie with twine to the eyelet in such a 
manner that the stress is removed from the 
connector. 

Photos C (a) and C (b) show a collection of 
wire antenna end insulators. The form shown 
in Photo C (a) is a nylon version of the 
classic end insulator. In “olden days” (i.e. when 
I was a KN4) these insulators were typically 
made of either glass or ceramic material. 
Although a number of different forms were 
sold (and are still available from many sources, 
especially at hamfests), all bear a striking 
resemblance to Photo C (a). In all cases, how- 
ever, there will be a pair of holes, one in either 
end. One hole is for the antenna wire, and the 
other is for the support rope. 

Modern forms of end insulator are shown 
in Photo C (b). Both of these insulators are 
made of a black synthetic material, and are 
designed to increase the electrical length over 
the mechanical length by using a ribbed 
design. In both cases, however, there are a pair 
of holes (one at either end), just like the 
classical form shown in Photo C (a). It is 
generally considered best to use the longer of 
these insulators, although in practical terms, 
for most ham uses, I’ ve never noted any real 


End 
Insulator 


1/4-wave Wire 


difference between any of the three types. 

Photo D shows the connection to the end 
insulator. As in the case of the center insula- 
tor, the wire is passed through the hole in the 
insulator, with 6 to 8 inches of free wire. The 
wire is then wrapped back on itself about sev- 
en or eight times to make a tight mechanical 
and electrical bond. Any loose ends (Photo D) 
should be cut off. As mentioned above, tin the 
joint with solder to prevent weather corrosion 
from eroding the electrical connection. 

Wire antennas will deteriorate over time. I 
recommend an annual examination of the 
antenna connections. Look for frayed wires, 
and cracked or cruddy looking solder joints. 
If necessary, redo connections. 


Supplies for Wire Antenna 
Construction 


Supplies for wire antennas can be bought 
from nearly all ham radio suppliers, and through 


Center Insulator 
Or 1:1 Balun 


’ 


75 Ohm Coax 
To Transceiver 


Photo C. a) Classic end insulator; b) Modern end insulators. 


Photo D. Connection to end insulator. 


the advertisements in this magazine. Also, most 
hamfests of any size will have one or more 
wire antenna supplies tables in the commer- 
cial area . . . not to mention the miscellaneous 
supplies in the tailgating area. Sometimes I 


End 
Insulator 


1/4-wave Wire 


Figure 1. Half-wavelength dipole antenna. 


RACK BOXES NEW DEEPER SIZES 


DESCRIPTION PRICE [ MODEL DESCRIPTION PRICE 
WxDxH (IN) $ WxDxH (IN) $ 
195x175 %4.00 2RUI2 19x12x35 4625 
19x7x1,75 36.50 2RU15 19x 15x35 AB25 
19x 10x 1.75 B75 2RUI7 19x 17x35 51.25 
19x 12x 1.75 4275 3RUS 19x5x525 46.00 
19x 165x175 45.75 SRU7 19x7x525 48.50 
19x 17x 1.75 48.75 3AUI0 19x 10x525 51.00 
19x5x35 2650 || aRut2 1912x525 54.00 
19x7x35 3a75 |} SRUIS 19x 15x5.25 57.00 
19x 10x35 42 3RUI7 19x 17x5.25 60.00 
(oe) PREPAID ORDERS SHIP GROUND FREE (48 STATES) 
SESCOM, INC. 


2100 WARD DR.,HENDERSON, NV 89015 USA 
f=] USA/CANADA (800) 634-3457 FAX (800) 551-2749 
OFFICE (702) 565-3400 FAX (702) 565-4828 


TECH LINE* (702) 565-3993 M-Th 8 am to 4 pm (PST) 


w 
Le ry 
] I| yp ! i jrom Antennas West 
rs Box 50062-F Provo UT 84605 
801-373-8425 
=} 


Range Extender for 2 Meter Handhelds 


* Boosts Signal from Flex & 1/4 
wave Antennas 

® Lowers Radiation Angle 

® Improves both Receive and 
Transmit 

® Raises Low Power Performance 

© Saves you Battery Pack 


® Easy to Use 
® Unobtrusive 

® Easily Concealed 

® Snaps on Handheld 
® Weighs only 1/3 oz. 
® Adds No Bulk or Height 


Infopak $1 
- See and Hear the Difference 


~ 


Order HotLine 
801-373-8425 
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QUICK, EASY, & COMPACT 


Flash cards *NOVICE thru EXTRA* 


theory Key words underlined. Over 
4000 sets in use! For beginner, OMs, 


XYLs & kids. 


NOVICE $11.95 


VIS SG Antennas (5 of 48) 37 TECHNICIAN $1 0.95 
SAUDE GENERAL $ 9.95 
eh paper ADVANCED $15.95 
A. Aithe ends EXTRA $14.45 
Shipping 1-$3.00 
2 or more —$4.00 

Order’ Today! CLUB DISCOUNTS 

from 
VIS STUDY CARDS 


P.O. BOX 17377 SS) 


HATTIESBURG, MS 39404 
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buy supplies for my projects from The Radio 
Works [Box 6159, Portsmouth VA 23703: 804- 
484-0140 (voice) and 804-483-1873 (FAX)]. 
They publish a wire antenna catalog that con- 
tains some interesting products. 


Antlers for Windows 


Calculating the lengths of antennas is 
usually a simple matter of remembering a con- 
stant based on the speed of light, and then 
dividing it by the frequency, usually expressed 
in megahertz (MHz). The rub comes when 
trying to remember the right constant for a 
particular style of antenna. The Antlers for 
Windows software will give you the lengths, 
and spacings where appropriate, for a large 
number of different wire and pipe antennas. It 
will also calculate the inductance and resonating 
capacitance for small loop antennas, the 
values for antenna tuning unit networks, high- 
pass filters, low-pass filters, resonant circuits, 
and the number of turns required to achieve a 
specified inductance in popular toroid cores. 
For each antenna, an on-screen graphic shows 
a schematic of the antenna. If you're interest- 
ed in Antlers for Windows, contact me at POB 
1099, Falls Church VA 22041. The introduc- 
tory price is $30 postpaid. 


Virginia Ham Radio Supply, Inc. 


2208 Childress Road 
Christiansburg, VA 24073 

gt Technical: 
1-703-382-3690 

“~~ ORDERS ONLY: 
1-800-298-6153 


Bob Cecil, WB3S 
Radios, Antennas, Parts & Supplies 


- AZDEN - YAESU - KENWOOD 
- ICOM - ALINCO 
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The Top Band: 10,000 MHz 


Looking for some excitement on the ama- 
teur radio bands using voice with a no-code 
Technician class license? Or are you already 
a General, Advanced, or Extra Class license 
holder, and find that working worldwide is 
now “no big deal”? Whether a newcomer or 
an old-timer. if you are into exploring the new 
frontiers of amateur radio’s microwave bands, 
10 GHz may be for you! Ready-made transvert- 
er equipment is available, and the operating 
range at 10,000 MHz is often a lot greater than 
at 2 meters or 440 MHz. 

It takes a Technician no-code license or high- 
er for privileges up on 10,000 to 10,500 MHz. 
This is the very highest amateur radio band 
where you can buy transceiver equipment right 
off the shelf and get on the air immediately. 

The 10 GHz band (properly pronounced 10 
jig-a-hertz) is a popular one for the following 
modes: 

FM control links 

CW propagation beacons 

Amateur tclevision repeaters 

Weak signal SSB communications 

Power levels at these frequencies are a 
fraction of a watt. The over-the-counter trans- 
verter equipment you can buy normally runs 
no more than one-tenth of a watt output. But 
that’s plenty to cover 300 miles from a hilltop 
on a hot, windless day using single sideband. 
And if you really get bitten by the 10 GHz bug, 
you can add a powerful traveling wave tube 
amplifier system to your setup and achieve 
power levels of up to 5 watts. 


Tropospheric Ducting 


But power output is not the big 10 GHz 
microwave range determining factor. What 
gives you good range at 10 GHz is the 
common VHF/UHF/microwave phenomena 


Photo B. The waveguide to N to SMA assembly necessary 


at 10 GHz. 


called tropospheric ducting. During periods of 
static high-pressure weather systems, the high- 
pressure cell sits over a large area of the coun- 
try and coastline, and begins to descend. This 
is because a high-pressure cell has heavier air 
than what’s below it, so the air begins to drop. 

Dropping air begins to heat up. Just like 
compressing air in a tire pump, things get warm 
inside. Same thing with a tropospheric duct. 
As this heated air begins to interact with the 
cool air below it resting on the surface of the 
earth or over a large body of water, it flattens 
out into a well-defined “cap” that sits about 
1,000 feet above the earth or ocean. You can 
many times see this “cap” of squished 
high-pressure air as an inversion layer that 
hangs over the water or land. Many times it 
mixes with smoke, and the smoke is seen as a 
horizontal band that extends for as long as the 
eye can see. 

Inside this horizontal band of warm air is a 
radical temperature difference from the cool 
air below it. If the temperature is 10 degrees 
warmer inside the warm air duct it will 
dramatically refract VHF, UHF, and microwave 
frequencies along its path. Besides the 10 
degree temperature difference there is also a 
sharp increase in air pressure (makes sense— 
it’s getting squeezed), as well as a sharp in- 
crease in humidity because the pressure liter- 
ally wrings out the moisture that is associated 
with this inversion layer. 

June, July, and August are the most com- 
mon months of tropospheric ducting, which 
causes microwave refraction. The largest tro- 
pospheric ducts occur between California and 
Hawaii. Chicago to Texas, and the Northeast 
to Florida. It’s always associated with a stable 
high-pressure system, and you can literally 
“see” the tropospheric duct. This is the same 
condition that triggers long-range transmis- 
sion and reception to distant 2 meter and 440 


Photo C. At 10,000 MHz, perfect alignment of the 


upgrade... 
don't stop now 


by Gordon West WB6NOA 
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in this photo for clarity. 


MHz repeaters that are separated by as much 
as 600 miles. This condition will last for hours, 
days and, in some cases, even up to a week. 


Equipment Required 


To take advantage of tropospheric ducting 
on 10 GHz, you first need to own a 2 meter 
single-sideband receiver. Operating on 2 me- 
ter SSB down around 144.200 will give you a 
good taste of what trop DX is all about. You 
need the capabilities of single sideband on 2 
meters to really enjoy the advantage of weak 
signal transmission and reception. While you 
indeed can get some long-haul tropo contacts 
on 2 meters using FM, single sideband might 
go out 1,000 miles where FM might only reach 
out 400 miles. 


waveguide joints is important! 


Radio Fun 


To get up to the 10 GHz band from 2 
meters SSB, you will need to employ a device 
called a “transverter.” The transverter will take 
your incoming 144 MHz transmitted energy 
and convert it up via microwave multipliers 
for an output at 10,000 MHz. On receive, the 
transverter pulls in the signal and brings it 
down to the 144 MHz frequency for your 2 
meter multimode rig to tune in. 

A new transverter is now available from 
SSB Electronic USA (124 Cherrywood Drive, 
Mountaintop, Pennsylvania 18707; 717/868- 
5643). It will work up to one watt of drive, and 
automatically detects transmit and cycles on 
the multiplier stages and power amplifier to 
deliver a signal at 10 GHz. When you release 
the push-to-talk microphone on your 2 meter 
SSB rig, the set cycles back to receive, and the 
transverter cycles into receive and takes the 
10 GHz reception down to 144 MHz output. 
Single sideband using upper sideband is the 
weak-signal voice mode. 

Inside the transverter are modules that are 
pre-tested and pre-assembled for an easy 
assembly of getting on the air. The attachment 
to your 2 meter SSB transceiver will be 
antenna out to transverter antenna input, 12 
volts for the transverter to operate on, and a 
hard-key line which is the preferred way of 
cycling from transmit to receive and back again 
when you key your set’s microphone. 

Until recently, it took some major modifi- 
cation of your existing 2 meter SSB transceiv- 
er to cut the power output to a safe level that 
wouldn't blow up the transverter. Jerry at SSB 
Electronics has now modified the circuit to 
take up to the common | watt output. But you 
may wish to go into your 2 meter SSB transceiv- 
er and disable the high-power output switch 
so you don’t accidentally over-power your new 
$1,000 transverter box! 144 MHz input will 
normally lead to 10.368 MHz output. 

Most of the CW and SSB activity will be 
found on the microwave bands where you 
dial in 144.1 MHz to 144.2 MHz using CW or 
upper sideband on your local transceiver. 


_ Remember, no more than | watt output! 


Your antenna system could be a simple horn 
antenna, or an elaborate dish. Up at 10,000 
MHz, tremendous gain can be realized in rel- 
atively small dish antennas, which are far more 


_ practical than a conventional beam antenna. 


You may interconnect flexible waveguide to 
allow one person to operate the equipment and 
a second pal to aim the dish at the distant sta- 
tion. During August and September of this 
year, there will be plenty of microwave activ- 


Photo D. The small copper coax leads allow the 


ity on the weekends, which also includes the 
two weekends for the ARRL 10:GHz contest. 

Whenever you’re working with microwave 
equipment, never stand in front of or look 
directly into an energized antenna system or 
waveguide. Microwaves could be dangerous 
to your eyes and health, so stay away from the 
business end of the microwave antenna 
system. 

Hams are bouncing signals off of the moon 
using 10 GHz microwave equipment with TWT 


“plumbing” of the TR switch at 10,000 MHz. 
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UPPER RADOME 


ASA 


MADE IN USA 
MODEL 410 
DUAL BAND VERTICAL 
BASE STATION ANTENNA 


2m / 70cm 


SPECIFICATIONS: 
FREQUENCY: 
GAIN: 
BEAMWIDTH: 
POWER: 
AJMPEDANCE: 
VSWR: 

WIND RATING: 
MAST DIA.: 
LENGTH: 
WEIGHT: 
CONNECTOR: 


98.4" 
2.6 Ibs 
UHF 


$97.50 


+$6.00 S&H (SC Residents Add 5% Sales Tax) 
Check in Advance or C.O.D. 


ASA _ PO Box 3461 


COMPRESSION RING 


144-148 MHz, 435-450 MHz 
6.0dB (2m), 8.0dB (70cm) 

42 Deg. (2m), 17.5 Deg.(70cm) 
200 Watts (Max.) 
50 ohms 

Less than 1.5:1 
112 MPH (Max.) 
1-3/16" to 2-7/16"'p— > 4! 


MAST 
BRACKF I 
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V-BOLT 
WITHINUT 


HEX BOLT AND ~ 
LOCKWASHER 
PIPE 
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GROUND 
RADIALS 


SUPPORT 


Myrtle Beach, SC 29578 
1 - 800 - 722 - 2681 


(traveling wave tube) amplifiers. Southern 
California hams have talked over 400 miles 
with 5 miliwatt, 10 GHz transverters. This 
summer we will participate in trying to 
establish a new record between California and 
Hawaii on the 10 GHz band. 

So if you’ re looking for a new challenge, you 
want to build or buy a microwave station. There 
is plenty of room up on 10 GHz for both ham 
radio newcomers and oldtimers who want to 
say they made it to the very tip-top band. RF | 


Photo E. 10 GHz California microwave mobile 


“rocket” station. 


FREE 
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Fun, 
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Ouality 
Antennas 
cat 
Reasonable 
Prices 
Amateur * CB * SWL 


Monoband Verticals 
Dipoles * Vee's * Slopers 
Broadband Discones 


Call or write for our 
FREE 
information brochure 
today! 


POINT SOURCE 


ENGINEERING 
P.O. Box 806 
Ridgecrest, CA 93556-0806 
(619) 384-1898 
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TOWNSEND 


ELECTRONICS, INC. 


P.O. Box 415 
Pierceton IN 46562 


Transceiver Kits & 
Radio Mounts 


HT Mounts 


Mobile Mounts 
Shipping/Handling....4.00 


For our complete 
amateur radio kit and 
mount catalog, just send 
$1.00 with your name 
and address. 


For orders : 219-594-3661 
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Spaceport USA 


There are many great follow-up lessons and 
activities to do with ham radio classes after a 
unit on Space Travel and Communications. 
Every term the children come up with differ- 
ent approaches because of their various back- 
grounds and different interests. This term the 
kids were really “inspired” after eighth- 
grader Renée KB2QMR and I returned from 
viewing the launch of the Endeavour space 
shuttle on April 9th. 

It was really going to be hard to top the 
“show and tell” that Renée and I came back 


lous ut, 


COMMERICATION 


what's 
next? 


by Carole Perry WB2MGP 


with, but everyone rose to the challenge. Won- 
derful projects and reports about the shuttle, 
SAREX, and the history of the space program 
came pouring into my room. It’s amazing to 
see what happens when you spark the imagi- 
nations and creativity of young people. 

I had brought in a 6-foot-long close-up poster 
of a shuttle on the launch pad. A group of sixth- 
graders made a chart of interesting facts about 
the launch pad at the Kennedy Space Center. 
For example, the launch pad is constructed of 
52.000 cubic meters (68,000 cubic yards) of 
reinforced concrete. On top of the pad are six 
steel pedestals used to support the launch plat- 


Photo B. Sixth-grader Peter Kim. 


form and the shuttle 
package. Nearby are 
two service towers. 
The taller one is ina 
fixed position, and 
the shorter one is 
mounted on wheels 
so that it can swing 
away from the shut- 
tle. These towers pro- 
vide access to the 
rocket for astronaut 
boarding. payload in- 
stallation, fueling and 
final checkout before 
launch. 

. During the actual 
launch, water spouts 
located in the flame 
trench and on the mo- 
bile launch platform 
will dump over 1.1 
million liters (300,000 
gallons) of water on- 
to the pad area dur- 
ing a 20-second pe- 
riod to provide noise 
suppression and cool- 
ing. 

Within the past 
year, Renée and sev- 
eral other ham radio students were fortunate 
enough to have spoken with several astronauts 
at the Johnson Space Center via our schoo! ra- 
dio. The youngsters enjoyed thinking of ques- 
tions to ask the astronauts about space travel, 
life on board the shuttle, the role of amateur 
radio, etc., but upon our return from viewing 
the launch, Renée had even more questions 
and things that she was amazed about. 

| made sure that we left time to visit and 
tour Spaceport USA. Guided bus tours of the 
Kennedy Space Center are offered every day 
of the year except Christmas. I strongly rec- 
ommend that this tour be included in your plans 
when you visit the Spaceport. Our visit to the 
new Astronauts’ Memorial was an emotional 
experience. The Space Mirror, which is part 
of the Memorial. rotates and tilts to maintain 
a constant position with respect to the sun. The 
fixed mirror assemblies in the back of the struc- 
ture collect and focus the sun’s rays through 
the clear letter inserts of the astronauts’ names. 
These letter inserts are specially designed to 
redirect the light towards the viewers. The 
highly polished surface of the black granite 
reflects the sky, thereby suspending the 
brightly-lit astronauts’ names among the clouds. 
It’s awe-inspiring. 

The students in my classes seemed to be 


Photo A. Kennedy Space Center, Florida. Lights illuminate 
the space shuttle as it sits on the launch pad. 
(Photo by Ronald Palmisano, USSEA News 
Operations/Space Age Times.) 


spellbound as Renée and I shared our experi- 
ences about all the wonderful exhibits we saw 
at the Spaceport. My description of the Crawler 
Transporter had the children’s mouths agape. 
I displayed a picture of me standing beside the 
giant treads of the crawler. The children stared 


with incredulous eyes because there really is ~ 


no point of reference for the sizes of some of 
the things that relate to the shuttle transport. 

The two Crawler Transporters are designed 
to move space vehicles to the launch pad. A 
transporter can lift and carry 6.577.200 kg 
(14,500,000 pounds). Each transporter is about 
half the size of a soccer field and weighs over 
2,722 metric tons (6 million pounds). Propul- 
sion is provided by two powerful diesel elec- 
tric generators. The generators, in turn, pow- 
er electric motors which turn the treads. 

A hydraulic system can vary the transporter’: 
height at either or both ends by as much as 7 
meters (6 feet), thus keeping the cargo level a 
all times. The transporter requires a crew o} 
26. : 


Our visit to. the launch and to the Spaceport 


stimulated great ideas for projects amongst the 
students. I think we'll have a whole new depth 
to the questions that the children will have the 
next time they get to speak to an astronaut on 
the radio, 


Sell your used gear in the Radio Fum Flea Market — 


Call Judy Walker today! 1-800-274-7373 
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activities calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
NH 03458. We'll print as many as space allows, on a “first come-first listed” basis. 
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AUG 1 


. DOYLESTOWN, PA The Wyndmoor AR Rpt. Club of Doylestown 


will meet at the Doylestown Township Bldg. Community Room 
on Wells Rd., at 7:30 PM. Interested persons may call Bob Agans, 
(215) 348-7966. The Club features speakers and videotapes on 
topics concerning amateur radio. They get together to study for 
license tests. etc.. and often schedule weekend excursions to ham 
radio events. 


AUG 1-30 


PITTSBURGH, PA For details regarding a Hamfest/Computer 
Show/Flea Market, contact Catherine Crnhovich, Queen Rober- 
ta College, 3343 Webster Ave., Pittsburgh PA 15219. 


AUG 5-7 


VERNON, BC, CANADA The 3rd annual Sky High Hamfest 
will be held by the North Okanagan RAC, at Silver Star Mt. Re- 
sort. Flea Market. Dinner & Dance. HF Station. More. Contact 
North Okanagan ARC, P.O. Box 1706, Vernon BC VIT 8C3. Cana- 
da. For hotel reservations. call /-800-663-443 1. 


AUG 6 


CARLINVILLE, IL The Macoupin County ARC. Inc.. will hold 
~Hamtest “94° at the Macoupin County Fairgrounds. 1/2 mile 
north of Carlinville. on Route 4. Doors open at 8 AM. VE Exams. 
all classes, pre-registration required. Talk-in on 146.82 and 443.400 
(103.5 PL), For registration and info, call (277) 854-8261. 
INDIANAPOLIS, IN The annual WAOSNT Hamtfest will be 
held at ITT Tech, Inst.. 9511 Angola Ct.. from 8 AM-3 PM. Set- 
up at 6 AM. This event is sponsored by the ITT Radio Club. Talk- 
in on 145,25(-). Contact Dave Johnston KIHDQ, (317) 875-8640. 
VALPARAISO, IN The Porter County Hamfest/Computer Show, 
sponsored by the Porter County ARC in co-operation with The 
Porter County Tourism Bureau. will be held at Porter County Ex- 
po Center. Doors open at 8 AM (set-up at 6 AM). VE Exams 9 
AM-12 Noon. Talk-in on 146.775/-6ke 131.8 PL and 146.520 sim- 
plex. Contact Rich N9QLQ, (219) 762-8701; or send SASE to 
PCARC HamFest. P.O. Box 1782, Valparaiso IN 46384-1782. 


AUG7 


CROOKED LAKE, ANGOLA, IN The Annual Land of Lakes 
Angola Hamfest. sponsored by the Land of Lakes ARC, will be 
held 6 AM-2 PM at Steuben County 4-H Fairgrounds. comer of 
200W & 200 N. VE Exams for all classes. Talk-in on 147.180, 
145.090 packet. 444.350 131.8 tone. 444.900/.100, 224.94. 53.050. 
Contact Sharon Brown WD9DSP, 905 W Pkwy. Dr, Pleasant Lake 
IN 46779, Tel. (219) 475-5897. 

MARSHFIELD, WI The Marshfield Area ARS will hold their 
3rd annual Picnic. in Wildwood Park. beginning around 1] AM. 
This is a Potluck/Swapfest. Talk-in on 147.180. Contact Guy A. 
Boucher KB9GPJ., 107 West Third St.. Marshfield WI 54449. Tel. 
(715) 384-4323. PACKETT:KB9GPJ @ W9IHW.WI.USA.NA. 
PEOTONE, IL The 60th annual Hamfest/Computer Festival. 
sponsored by Hamfesters Radio Club, Inc., will be held at Will 
County Fairgrounds 6 AM-3 PM. Flea Market. Set-up Sat. Aug. 
6th at 6 PM-12 midnight. Talk-in on 146,52 simplex. 146.64(-) 
(courtesy of STARS): 146.94{-) (courtesy of KARS). For info. 
call (708) 535-AHAM. For advance tickets. send SASE and check 
by July 20th to David F. Brasel NFON, 6933 W. 110 St. Worth IL 
60482. Tel. (708) 448-0580. 

WELLESLEY, MA The Wellesley ARS and the Babson Wire- 
less Club will co-sponsor a Ham Flea Market from 9 AM-2 PM 
at Trim Hall. Babson College. VE Exams at 11:30 AM (register 
by 11 AM). Bring exam fee of $5.75 (checks made out to AR- 
RL/VEC). an original and a copy of your license, an original and 
a copy of any CSCEs held. a calculator and a pen. To reserve ta- 
bles, contact Barbara Holdridge NIICQ. 107 Church St.. West- 
wood MA (2090. Tel. (617) 329-2628. VE Exams Contact: Ger- 
ry Driscoll NVIT, 107 Church St., Westwood MA 02090. Tel. (617) 
444-2686, 


AUG 13 


TACOMA, WA The Radio Club of Tacoma will have its annu- 
al Flea Market at Charles Wright Academy, 7723 Chambers Creek 
Rd. W.. from 9 AM-3 PM. VE Exams at 10 AM. Commercial and 


- non-commercial venders MUST pre-register for tables. Talk-in 


on 148.28. Contact Alan Allen N7EAY, P.O. Box 11188, Tacoma, 
WA 9841/1, Tel. (206) 475-7413. 


AUG 13-14 
SHREVEPORT, LA The Shreveport ARA “ARK-LA-TEX”™ 


Hamfest will be held at Bossier City Civic Center, Benton Rd.. 
Bossier City LA. Time: Sat. 8:30 AM-4:30 PM; Sun. 8:30 AM-1 
PM. VE Exams. Forums. Banquet. Talk-in on 147.03. Contact Al- 
ice B. Prudhomme KGSZZ, Rt. 1 Box 410, Mansfield LA 71052. 
Tel. (318) 872-5988 after 6 PM. 


AUG 14 


CHARLOTTE, NC Roll-A-Round Skate Center, 8830 East Har- 
ris Blvd.. will be the location for the Charlotte ARC Hamfest/Com- 
puter Fair. Time: 8 AM-4 PM. Flea Market spaces are limited and 
must be pre-registered. Talk-in on 147.06(-). 444.85(+).For more 
info, call (704) 522-4971, Ext. 3330. Make checks payable to 
Charlotte ARC, and send with SASE (before Aug. Ist) to Char- 
lotte ARC, P.O. Box 33582, Charlotte NC 28233-3582. 
NAZARETH, PA A Hamfest/Computer Show will be held by 
the Delaware-Lehigh ARC. Inc. at the Career Institute of Tech.. 
Easton PA, starting at 8 AM. Set-up at 6 AM. VE Exams. Demo 
Ham Station. Electronics Test Bench, und more. Talk-in on 146.10/.70 
W30K Rptr. Contact Bill Goodman K3ANS, (610) 253-2745 or 
(610) 258-5060. Also call DLARC Answering Service at (610) 
820-9110, Make checks payable to Delaware-Lehigh ARC, Inc.. 
and mail to The Delaware-Lehigh ARC, Inc., RR 4 Greystone 
Bldg., Nazareth PA 18064-9211. 


AUG 20 

ALBUQUERQUE, NM The Duke City Hamfest is scheduled 
to be held at the New Mexico Army Nat'l. Guard Armory. 600 
Wyoming Blvd., N.E. Hours: 7 AM MDT-5 PM MDT. Set-up 
Aug. 19th after 6 PM. For details about VE Exams. please call 
Bob Witter at (505) 292-3218. Flea Market spaces by pre-regis- 
tration only. For info call KCSFT or KBSSF at (505) 821-2771. 
Make checks payable to The Duke City Hamfest, and mail with 
SASE prior to Aug. I Ith to Duke City Hamfest, P.O. Box 6552, 
Albuquerque NM 87197-6552. Talk-in on 147.10 (+600 kHz) with 
back up on 147.15 MHz (+600 kHz). No one under the age of 15 
admitted without parent or guardian. 

LONGVIEW, WA The Lower Columbia ARA will host their 
3rd annual Hum Radio/Computer/Electronic Equip. Swap Meet 
from 9 AM-3 PM at Cowlitz County Fairgrounds. Set-up Aug. 
19th 5 PM-9PM: Aug. 20th, 6 AM-8:45 AM. Talk-in on 147,26(+) 
K7ZVV Rptr. For info, call (206) 425-6076, (206) 425-9184, or 
(206) 425-1866, Make checks payable to LCARA, and mail to 
LCARA Swap Tables, P.O. Box 906, Longview WA 98632. 


AUG 20-21 

HUNTSVILLE, AL The 1994 Huntsville Hamfest will be held 
at the Von Braun Civic Center. Doors open to the public at9 AM 
on both days. Dealer Show/Flea Market, Tech. Forums. Banquets, 
and more. The nearby Huntsville Hilton hotel is participating by 
offering special Hamfest rates. Talk-in by K4BFT on 146.34/.94 
MHz. For info. call (205) 534-7175, or write to Huntsville Ham- 
fest, PO. Box 12534, Huntsville AL 35815. 


AUG 21 


CAMBRIDGE, MA The MIT Electronics Research Soc.. the 
MIT Radio Soc.. and the Harvard Wireless Club will hold a Flea 
Market from 9 AM-2 PM at Albany and Main St. For details call 
(617) 253-3776, Mail advance reservations before Aug. Sth to 
WIGSL, P.O. Box 82 MIT BR., Cambridge MA 02139. Talk-in on 
146.52 and 449.725/ 444.725 PL 2A WIXM Rpt. 
MARYSVILLE, OH The 18th Annual HamFest of the Union 
County ARC will be held at the Union County Fairgrounds near 
Columbus OH. Radio equip./Computer products. Flea Market. 
Contact Gene Moore N8YRF, 24461 Claibourne Rd., Marysville 
OH 43040. Tel. (513) 246-5943. 


AUG 26-28 


SAN DIEGO, CA The 1994 ARRL Southwestern Div. Conven- 
tion will be hosted by the San Diego AR Council, Inc. at the Town 
and Country Convention Center off of I-8 in San Diego. Times: 
Fri. 3 PM: Sat. 9 AM-4 PM: Sun. 9 AM-Noon. Harbor Dinner 
Cruise Fri. night. Banquet Sat. eve. featuring Steve Roberts N4 VRE 
and Behemoth. VE Exams. There will also be an ARRL ceremo- 
ny for Wouff Hong. Talk-in on 145.320 - 107.2 PL. For info call 
(619) 278-4284. To pre-register, contact Bob Boehme, 10340 
Evereli Place, Santee CA 92071. 


AUG 27 


BRIDGEWATER, NJ The Somerset County ARS Inc. will hold 
their annual Hamfest at the Somerset County +H Center on Mill- 
town Rd., just off of Route 202. Time: 8 AM-1 PM, Set-up at 6 


AM. Talk-in on 448.175(-). Contact Donna. or George N2RQH. 
(9U8) 369-4533, Or write to SCARS, P.O. Box 742, Manville NJ 
08835. 

CHAFFEE, NY The Arcade Kiwanis will sponsor the Pioneer 
Radio Operators’ Soc. 3rd annual Chaffee Hamfest/Computer 
Show from 7 AM-3 PM at Manion Pk. Talk-in on 145.390 and 
444.175. Advance registration tickets $3 each (Flea Market set- 
up included). Make checks payable to Mike Wrona, 139 Green- 
meadow Dr., West Seneca NY 14224, Please include an SASE. 
RHINELANDER, WI The Northwoods ARC. ARES, Rhinelander 
and Tomahawk Rptr. Assns. will co-sponsor the Northwoods 
Swapfest. Doors open 8 AM-2 PM at Sugar Camp Town Hall. 
13 miles north of Rhinelander, on Hwy. 17. VE Exams: Regis- 
tration 10:30 AM. testing at 11 AM. Contact Mary Berger NS9Q, 
367 Lois St., Rhinelander WI 54501. Tel. (715) 362-9296, 


AUG 28 


LEBANON, TN A Hamfest will be held at Cedars of Lebanon 
State Pk., U.S. Hwy. 231, 7 mi. south of I-40, The Short Moun- 
tain Rptr. Club will host this event 7 AM-3 PM. Talk-in on 146.91. 
Contact Mary Alice Fanning KA4GSB, 4936 Danby Dr., Nashville 
TN 37211. Tel. (615) 832-3215. 

WOODSTOCK, IL The Tri-County Radio Group. Inc. will hold 
its Hamfes/Computer Show at the McHenry County Fairgrounds 
located just of Route 14 on Route 47, beginning at 6:30 AM for 
Fleamarket, and 8 AM for exhibitors. (Set-up Sat. by appointment, 
or 6:30 AM on Sun.) Talk-in on 146,52 simplex. Reservation dead- 
line is Aug. 10th. Write to 7.C.R.G., P.O. Box 3107, Skokie IL 
60076-6107: or call Robert N9KXG, (708) 658-1678. 
YONKERS, NY A Hamfest/Computerfest. sponsored by the 
Yonkers ARC, will be held 9 AM-3 PM at the Yonkers Munici- 
pal Parking Garage on Main St. Talk-in on 146.863. 440.150 MHz. 
Pre-registration is $10 per space. Make checks payable to the 
Yonkers ARC and send your order with an SASE to ¥.A.R8.C.. P.O. 
Box 378, Centuck Sta., Yonkers NY 10710-0378. 


SEPT 17 


SCOTTSDALE, AZ The Family AR Event will hold its 2nd an- 
nual event at Rawhide Wester Town, 23023 N. Scottsdale Rd. 
RC airplane demo. Weather sat. forums. Emergency Ham Radio. 
Activities for children. Swap meet area opens at 6 AM. Exhibit 
hall opens at 9 AM. Contact Len Winkler KB7LPW. P.O. Box 9219, 
Phoenix AZ 85068. Tel. (602) 861-0303. 


SPECIAL EVENT STATIONS 


AUG 5-7 


MACUNGIE, PA Local hams will operate W3TEB on the Gen- 
eral 80. 40 and 20 meter phone subbands and 146.55. in con- 
junction with the 31st annual Das Awkscht Fescht (PA Dutch for 
“August Festival” - A Festival and Antique Car Show). For a cer- 
tificate. send QSL and SASE to Henry Buchin W3TEB, 2] East 
Main St., Macungie PA 18062-1308. 


AUG 6-7 

BARNEGAT LIGHT, NJ The Old Barney ARC will operate 
W20B from “OLD BARNEY.” the Bamegat Lighthouse (Long 
Beach Island IOTA NA-111). to commemorate Nat’! Lighthouse 
Day. Time: 3000 UTC-0000 UTC each day. Frequencies: Look in 
the lower 25 KHz of the General phone bands: 40. 20. 15, and 10 
meters, plus 146.52 simplex, 146.835 Rptr.. and other local Rp- 
trs. For a special QSL. send a 9” x 12” SASE with 2 units of 
postage. via NU2F, For more info, contact OSL W20B via NU2F, 
Joe Fleishinger Sr., 75 Joshua Dr, Manahawkin NJ 08050 USA. 


AUG 7-13 


POTTSVILLE, PA The Schuylkill ARA will operate N3ILC 
Aug 7th-Aug 13th, to celebrate the Schuylkill County Fair. Op- 
eration will be both CW and phone on the General and Novice 
subbands. For a certificate, send QSL and SASE to Ed Brennan 
N3ILC, 520 Spring Garden St.. Pottsville PA 17901-1651. 


AUG 12-16 


WEST ISLAND, MONTREAL, CANADA Members of the 
West Island ARC are planning the club’s 3rd expedition to St. Paul 
Island (off the northern tip of Nova Scotia). IOTA NA-94. The 
group plans to operate CW. SSB. and RTTY from this DXCC 
country. using the call CY9CWI. Operation will be on 40, 80. and 
160 meters. Operations will start at 0000Z on Aug. 12th and con- 
tinue through Aug. 16th. Frequencies: (MHz) 1.830-50. 3.505- 
15. 3.780-3.800. 7.040-7.060. 7.250. 10.110. 14.040, 14.195. 
18.080. 18.120, 21.040, 21.320, 24.940, 28.120, 28.495, RS-12: 
Tx 21.220. Rx 29.420, RTTY 7.090. 14.090. Listen for operators 
Reg. VE2AYU. Coos. VE2GTI. Jean VE2JCX. Jean VE2TBH. 
Lowell VY 20X. Fred VE2SEI, Andrew VE2WHO. Helen VE2YAK. 
and Margaret VE2ZOO. VE2YAK and VE2ZOO will be espe- 
cially looking for ops trying for YL DXCC. Address QSLs to West 
Island ARC Inc., P.O. Box 884, Pointe-Cluire/Dorval OC, Cana- 


da H9R 4Z6. For more info, contact Fred Archibald VE2SEI, 130 
Embleton Cres.. Pointe Claire QC. Canada H9R 3N2. 


AUG 13 


CENTERVILLE, GA The employees of Georgia Power Co. 
(Plant Scherer) and friends will operate Station AD4FC to com- 
memorate the company’s dedication to the environment and the 
community. The event will begin at 1200 UTC and end at 2400 
UTC. Operation will be in the lower 25 kHz of 80. 40, 20. and 15 
meter General class phone subbands, and in the 10 meter Novice 
class phone subband. For a certificate. send a9” x 12” SASE to 
Don Hall AD4FC, 262 Valencia Cir, Centerville GA 31028. There 
will also be VE Exams and a Tailgate Swapfest. 


AUG 13-14 


FALL RIVER, MA Station WIACT will operate from aboard 
the tall ship “H.M.S. Bounty” as part of the annual “Fall River 
Celebrates America” Festival. Operations will be on 2. 6 and 10 
through 160 meters. using CW. SSB, and FM. The Station will 
operate 1400Z Aug. 13th-1400Z Aug. I4th. To get a QSL card. 
please QSL via Ed Walsh WVIL, 798 Second St., Fall River MA 
02721. 


AUG 14 


FULTON, NY The Oswego County AR Emergency Service will 
operate Station KC2QV 1200Z-2100Z from Fulton’s annual River- 
fest. Operation will be in the middle of the General 80, 40. 20. 15, 
and 10 meter phone bands. the Novice portion of 10 meters. and 
147.75/.15 MHz. For a certificate. send your QSL card and a large 
SASE to KC2QV, 366 South Fifth St., Fulton NY 13069. 


AUG 19-SEP 5 


ISLINGTON, ONT., CANADA Amateur Radio clubs around 
Toronto Canada will operate Station VE3CNE 14007-0200Z each 
day as part of the Canadian Nat'l Exhibition in Toronto. Fre- 
quencies: CW—80 meters: 3.645/.700 MHz: 40 meters: 7.045/. 145 
MHz: 20 meters: 14.045; 15 meters: 21.045/.145 MHz. SSB—80 
meters: 3.745/.865 MHz: 40 meters: 7.065/.235 MHz.: 20 meters: 
14.145/.245 MHz: and 21.345 on 15 meters. Talk-in on 145.410 
MHz. Contact (4/6) 393-6000 for more details. 


AUG 20-21 


ENGLEWOOD, NJ The Englewood ARA will host the 35th an- 
nual New Jersey QSO Party 2000 UTC Aug. 20th-0700 UTC Aug. 
24st, and 1300 UTC Aug. 21st-0200 UTC Aug. 22nd. Frequen- 
cies: 3535. 3950, 7035, 7235, 14035 and 14285, For rules and in- 
fo. send SASE to EARA, P.O. Box 528, Englewood NJ 07631. 
MALACCA, Malaysia The Malaysian AR Transmitter Soc. is 
inviting all Hams to attend the 22nd annual Seanet Convention in 
Malacca on the 11th, 12th and 13th of November 1994. To aid in 
this endeavor. they are hosting the “Seanet World Wide DX Con- 
test 1994.” Their SSB contest is OOOIZ Aug 20th-2359Z Aug 21st. 
Operation will be on 160, 80, 40, 20. and 10 meters (no WARC 
bunds). For more info, please write to Seanet Contest Manager 
1994, Eshee Razak 9M2FK, P.O. Box 13, 10700 Penang. Malaysia, 
Please enclose your self-addressed envelope and adequate IRCs 
for a reply. 

VANCOUVER, WA The Northwest Antique Aircraft Club will 
sponsor the annual Fly-in at Evergreen Flying Field. just east of 
Vancouver. The Clark County ARC will operate Station W7AIA 
at the field. Operation will be in the lower portion of the General 
phone bands on 75. 40. 20. und 15 meters. and possibly in the 
Novice portion of the 10 meter band. Local Hams, tune in on 2 
meters, 146.52 MHz. To get a certificate, send your QSL and SASE 
to CCARC, P.O. Box 1424, Vancouver WA 98668. 


AUG 27 


LUKE, MD The Appalachian Radio Amateur Assn. will spon- 
sor Family Day at Westvaco Fine Paper Div.. and will operate 
NOBSD from 1200Z-2000Z, to commemorute the annual Family 
Day event. Operation will be in the General bands: Phone—7.265. 
21.365, 14.265, 3.925 (on the hour), and CW—7.040. 21.040. 
14.040, 3.540 (on the half hour). Also. 2 meter packet on 145.070. 
For a certificate, send QSL and a9” x 12° SASE to Kenneth D. 
Currence, 18614 Woodlawn Dr., Rawlings MD 21557. 


SEP 2-4 


HAGERSTOWN, MD The Antietam Radio Assn. will operate 
Club Station W3CWC to commemorate the 125th Anniversary of 
the birth of Hiram P. Maxim W1 AW. Founder of the A.R.R.L.. 
They will also celebrate the installation of a brass headmarker at 
his grave site in Rose Hill Cemetary. Operation will be trom 1S500Z. 
Sep. 2nd-0400Z Sep. 3rd: also. 1200Z Sep. 3rd-2400Z. Sep. 4th. 
Frequencies: CW—3.640. 7,045. 14.040. 21.040. 28.040. SSB— 
3.920, 7.240, 14.240, 21.295, 28.350 MHz. For a commemora- 
live certificate, send your QSL und an SASE to Antietam Radio 
Assn., Attn: Special Event Station W3CWC, P.O. Box 52. Hager- 
stown MD 21741-0052. 


PDA QSL Route 
Database 


28,000 QSL Routes at your fingertips! 
*Updated monthly—subscriptions available 
eUser-updatable -Fully integratable with 
LOGic -For IBM, 640k RAM or higher, 
hard drive required. Windows version 
requires MS Windows 3.1. Latest list $10. 
Monthly subscription (one year, 12 issues) 
$60. Bi-monthly subscription (one year, six 
issues) $35. Windows version add $10. 
Canadians add $.50 per issue. Other 
foreign add $1.50 per issue. ————————_ 

Personal Database Applications, Dept RF, 

2616 Meadow Ridge Dr., Duluth, GA 

30136. Ph. 404-242-0887. Fax 

404-449-6687 Tech supp. 404-417-1899. 

Hours 8-6 M-Th, 8-noon Fri EST. visa, mc 


P.O. Box 368 
E HAMPSTEAD, NH 03826 
603-329-6995 

PUTTING THE AMATEUR BACK IN RADIO Fax 603-329-4499 


FUN-KIT ANTENNAS 
INTRODUCING THE TWIN-LEAD WINDHAM 


FOR 80 -10 M BANDS INCL. WARC BANDS. 
WINDOM HEAVY DUTY RUBBER MOUNTED TWIN-LEAD 
ANTENNA WIRE SUPPORT. 134' (41 M) LONG. COMPLETE 


WITH 50' (17 M) FEED LINE, OTHER LENGTHS. 
~ AVAIL. USE WITH 1:4 BALUN (NOT INCL.) OR 


EASY TO ASSEMBLE. TRIM TO LENGTH & 
ADD COAX. HALF THE SIZE OF A DIPOLE. 


AN-02 60 METER ANTENNA .... $34.95 
VISA, MASTERCARD, CHECK OR MONEY ORDER ACCEPTED 
USA Snip Cost; $5.00 FOR 1ST $100; $1.00 FOR EA. ADD'L $100. 


CIRCLE 133 ON READER SERVICE CARD 


DUAL BAND ON ONE BOOM! 


QUADS 


6 Meter 2 Element $59.95 
2 Meter 2 Element $29.95 
2 Meter 4 Element $39.95 
2 Meter 6 Element $59.95 
70 CM 4 Element $29.95 
70 CM 7 Element $49.95 
70 CM 12 Element $69.95 


6 Meter 2 Element 2Meter 4 Element $89.95 
2Meter 2 Element 70CM 4€Element $49.95 
2Meter 4 Element 70 CM 8 Element $79.95 
2 Meter J-POLE IN FIBERGLASS RADOME $49.95 


220 Antennas also available 
Above antennas can be used for Sideband, Packet, 
Satellites and ATV. For more info call or write. 


LIGHTNING BOLT ANTENNAS 


RD2 Rt 19 Volant PA 16156 
(412)530-7396 


Say You Saw It In Radio Fun 


Pico-J rolls up and hides in ol 

his 4-ounce pocket-sized 

holder, waiting like the Ge- f (CXO) 
nie in a bottle till you need 

full-quieting signal punch. 

Call him forth and his glistening black weather 
sealed lines reveal a sleek end-fed halfwave an- 
tenna ready to hang anywhere. Suspend in the 
apartment closet or patio doorway. 
Attach Pico-J to window glass or 
curtain rod. He needs no radials for broad- 
band low-angle omni halfwave gain. 


==|| Carry Pico-J with you for emergencies, Hang 
=3|\in the motel when on the road. He improves 
range, boosts reception, saves batteries. 


Pico-J comes ready for work with 72" isolated 
coaxial feedline and gold pin BNC. Typical 

edge-to-edge SWR under 1.2:1. Hand-crafted 
inthe U.S.A. 


Info$1 _ Models Antennas West 
Se See 5 aides Order Hotline 
MHz 
84805 dvasersaiss 801-373-8425 


CIRCLE 89 ON READER SERVICE CARD 
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Radio Fun 


any younger! 


Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest 
to try and dump it, but you know you'll get a far more realistic price if you have it out where 
30,000 active ham potential buyers can see it, rather than the few hundred local hams 
who come by a flea market table. Check your attic, garage, cellar, and closet shelves and 
get cash for your ham and computer gear before it's too old to sell. You know you're not 
going to use it again, so why leave it for your widow to throw out? That stuff isn't getting 


The Radio Fun Flea Market costs you peanuts (almost)—comes to 25 cents a word for 
individual (noncommercial) ads, and 80 cents a word for commercial ads. Don't plan on 
telling a long story. Use abbreviations, cram it in. But be honest. There are plenty of hams 
who love to fix things, so if it doesn't work, say so. 

Make your list, count the words, including your call, address and phone number. Include 
a check or your credit card number and expiration. If you're placing a commercial ad, in- 
clude an additional phone number, separate from your ad. This is a monthly magazine, 
not a daily newspaper, so figure a couple of months before the action starts; then be pre- 
pared. If you get too many calls, you priced it too low. If you don't get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right, and 
maybe you can help make a ham newcomer or retired old-timer happy with that rig you're 


not using. 


Send your ads and payment to Radio Fun Flea Market, Judy Walker, 70 Route 202 N, 
Peterborough NH 03458, and get set for the phone calls. 


The Deadline for the September 1994 
Flea Market is June 16, 1994. 


PRINTED CIRCUIT BOARDS for 73 Mag- 
azine, OST, ARRL Electronics Now, Nuts & 
Volts, projects. U.S. orders deduct 20%. Free 
list. B-C-D ELECTRONICS, Box 20304, 
858 Upper James St., Hamilton, Ontario, Cana- 
da L9C 7M5. RF248 


MINIATURE POLICE RADAR TRANS- 
MITTER one mile range, $41 assembled, $31 
kit. 9025 Coldwater Rd., Building 100A, Fort 
Wayne IN 46825. RF251 


AMIGA, MACINTOSH, ATARI XL/XE/ST 
Amateur Radio PD Software $4.00 disk. Two- 
stamp SASE brings catalog. Specify comput- 
er! KINETIC DESIGNS HAMWARE Box 
1646, Orange Park FL 32067-1646. RF266 


QSL SAMPLES- 50 cents. SAMCARDS, 48 
Monte Carlo Dr., Pittsburgh PA 15239. 
RF275 


GOOD DX LOCATION on the second high- 
est hill on the East Coast. Four bedroom yel- 
low brick house overlooking Sandy Hook Bay, 
65° military type tower. Call.(304)462-5575. 
RF315 


LET ME SHOW YOU the tips and techniques 
of amateur astronomy. CLEAR SKIES QUAR- 
TERLY NEWSLETTER, $19.00. 
MC/VISA/AMEx. (800)501-3003. RF330 


IBM SHAREWARE! Huge selection! $1.00 
Disk! 35 cent Specials! Catalog $1.00. PMA- 
RF, Box 2424, Scottsdale AZ 85252.RF360 


CUSTOM MADE-HAND TOOLED Leather 


- products with your initials, name, call letters. 


Photo’s & estimates available. Key rings, wal- 
lets, belts, purses, hanging signs, specialty 
items. GREAT GIFT. LEATHER & WEST, 
67 Causeway Rd., West Swanzey NH 03469. 
(603)352-6256. 9-4 pm. M-FET. RF370 


MAHLON LOOMIS, INVENTOR OF RA- 


RADIO ELECTRONICS 


AND 


COMMUNICATION TECHNOLOGY 
MADE EASY—NO SHORTCUTS!! 


> FULLY UNDERSTAND THE BASICS— 


STEP-BY-STEP 


> BOOKS PACKED WITH DETAILS, EXPLANATIONS 
AND ILLUSTRATIONS—EXCELLENT FOR SELF 


AND CLASSROOM STUDIES: 


Matter, Energy, and Direct Current 
. Alternating Current and Transformers 
. Electronic Tubes and Power Supplies 


DIO; by Thomas Appleby, (Copyright 1967). 
Second printing available from JOHAN K.V. 
SVANHOLM, N3RF, SVANHOLM RE- 
SEARCH LABORATORIES, P.O. Box 81, 
Washington DC 20044. Please send $25.00 
donation with $5.00 for S&H. RF445 


KIT BUILDERS Announcing a NEW, SYN- 
THESIZED qrp Transmitter/Transceiver, the 
ARK4. Get on the air for only $99.95! (Trans- 
mitter Kit only) Buy as little or as much as you 
want. Full Transceiver Kit w/case only, $199.95. 
One board, no wiring, top quality components 
& PCB. GUARANTEED TO WORK. For in- 
fo send SASE; Call/write: S & S ENGI- 
NEERING, 14102 Brown Rd., Smithsburg 
MD 21783; (301)416-0661. RF465 


CLEANING SHACK. Want my list? LEWAL- 
SKI, 3512 Moraga Blvd. #4103, Lafayette CA 
94549. RF470 


SEND US YOUR QSL CARD and we'll en- 
large and transfer it in original color to a qual- 
ity T-Shirt. Only $12.95 + $3 S/H. Available 
in S,M, L, XL, and XXL (XXL add $2). 
Cashiers Check/MO/Cash or Personal Check. 
Finest quality, satisfaction guaranteed. PER- 
SONALIZED PHOTO. P.O. Box 370244, 
Dept. RF, West Hartford CT 06137. (203)233- 
7277, FAX (203)236-3719. RF565 


PRINTED CIRCUIT BOARDS for projects 
in 73, Ham Radio, OST, ARRL Handbook. List, 
SASE. FAR CIRCUITS, 18N640 Field Ct., 
Dundee IL 60118. RF595 


HR2510, RCI2950, CONNEX 3300, COBRA 
148, GALAXY SATURN, plus many more 
kits to increase your modulation, $19.95. 
(800)536-0109. RF615 


WANTED: BUY & SELL All types of Elec- 
tron Tubes. Call (612)429-9397, Fax (612)429- 
0292. C & N ELECTRONICS, Harold Bram- 
stedt, 6104 Egg Lake Road, Hugo MN 55038. 
RF620 


VHF-UHF-SHF Large SASE. VHFer P.O. 


Don't miss an issue of 
“Cold Fusion” Magazine 


Big savings off the newsstand price. 


If you want to get the latest information on this new science and industry . . . 
to know what's happening with cold fusion in the world, in the government, in 
the labs . . . then, you need to subscribe to “Cold Fusion” Magazine today. 


Each month “Cold Fusion” will have articles on: 
* Research breakthroughs and developments from all over the world. 


Box #685, Holbrook AZ 86025. RF660 
FREE: Ham Radio DX Gospel Tracts, SASE: 
N1GDP, RAR-OFC, P.O. Box 8, Harmony 
ME 04942. RF680 


WANTED: KENWOOD BS-8 Panadapter 
Unit for SM-220 Station Monitor. Call Art 
(804)598-2085. RF770 


JOIN TAPR—TUCSON AMATEUR PACK- 
ET RADIO (non-profit developers of the 
TNC). Membership benefits include: sup- 
porting the development of new communica- 
tions technology, quarterly newsletter, low- 
priced software/shareware, 10% discount on 
kits and publications. $15/year (foreign high- 
er). Visa/MC accepted. When joining, men- 
tion Radio Fun, receive TAPR Packet Radio 
General Info booklet ($7 value)! (817)383- 
0000. Mail: 8897-309 E. Tanque Verde Rd. 
#337, Tucson AZ 85749-9399. RF785 


OVER 3500 AMATEURS WORLDWIDE 
ARE USING BANDMASTER Quad 
Antennas. Discover why. Free catalog. AAEF, 
3164 Cahaba Heights Rd., Birmingham AL 
35243. (205)967-6122, (205)970-0622 FAX. 
RF790 


AMIDON TOROID COIL FORMS AND 
KITS for Ham projects. Interest to radio am- 
ateurs, large stock on hand. IVAN JOSEPH, 
3116 West Jarlath St., Dept.RF, Chicago IL 
60645, (312)465-8683. RF805 


HANDY TALKY CASES, black or camou- 
flage, $8.95, personalized, $14.95 Desk Stands, 
$8.95, specify make and model, add $8 for 
S/H. Send SASE for catalog. R. THOMSON, 
165 Wellington St., Suite 28010, Barrie, 
Ontrio, Canada L4N 7W1. RF895 


HERO ROBOT AND ROBOTIC EQUIP- 
MENT OWNERS, board repairs, IC pro- 
gramming and assorted pre-programmed Speech 
Chips. For additional requests contact: ELEC- 
TRONIC REPAIR, 2927 East Washington 
Ave., Madison WI 53704, (608) 249-5577. 
RF920 
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. Solid State Devices and Power Supplies 
. Amplifiers 
. Wave-Generation Circuits 
. Propagation, Transmission Lines and Antennas 
. Amplitude and Phase Modulation 
. Microwave 
PURCHASES OF: 
¢ 1 TO 2 BOOKS: 


OONAOMAWNY— 


$12.95 + $1.50 S&H (EACH) 

*3TO5BOOKS: $11.95 + $1.00 S&H (EACH) 

*6 OR MORE: $10.95 + $ .75 S&H (EACH) 
(FOREIGN ORDERS INCREASE S&H BY $5.00) 


30-DAY MONEY-BACK GUARANTEE (MINUS S&H) 
MC/VISA ACCEPTED (INCLUDE NUMBER AND EXPIRATION DATE) 
SEND CHECK/M.O. (NO C.O.D.) TO: 


LATHROP PUBLICATIONS 


P.O. BOX 207 
UPPER MARLBORO MD 20773 


CIRCLE 197 ON READER SERVICE CARD 
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¢ Interviews with the movers and the shakers in the field. 

¢ Information on doing your own experiments. 

¢ Markets and investment opportunities. 

¢ What the media is saying about cold fusion. 

° What Washington is saying and doing about cold fusion. 

* How the experts think cold fusion will affect your future as this amazing new energy source comes on line. 


YES, Charge my credit card: GAMEX SVISA GMC 0 $58.00 (U.S.) G $68.00 (CAN) $82.00 (Foreign Air) 


CARD # EXPIRES 


SIGNATURE 


| wish to subscribe. Please start my subscription immediately! 


NAME COMPANY PHONE 


ADDRESS CITY 
Payment must be U.S. funds drawn on a U.S. bank. 
OR CALL 800-677-8838 (Ext 304) (U.S.A.) 603-924-0058 (Ext 304) (Outside U.S.A.) FAX 603-924-8613 


“COLD FUSION?” Magazine, 70 Route 202N, Peterborough, NH 03458 CFRFA 
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What You Missed 1 iT he thinks. In February 


(5 Amateur 
Radio Today 


Missing Something? 


If you’re not yet reading 73 Amateur Radio 
Today you are missing considerable. For instance, 
if you’re interested in new ham products, 73 re- 
views ‘em first and reviews the most. And they’re 
reviews by our readers, not just the usual puff 
pieces by.a staff member who knows where his 
paycheck is coming from. 

If you’re looking for small construction pro- 
jects, 73 has more of ’em than any other ham rag, 
by a wide margin. How about antennas? You'll 
find a ton of antenna articles. 

Then there are Wayne’s controversial editori- 


Wayne reported briefly (for 
a change) on his recent 
Caribbean visit to amateurs 
and his scuba diving ad- 
ventures. A 96-page de- 
tailed report on Frugal 
Wayne’s Caribbean Ad- 
ventures is available for a measly $7.50 postpaid 
from Uncle Wayne’s Bookshelf. Then he discusses 
electromedicine, how our bodies work on analog 
microcurrents, and how this has led to a cure for 
AIDS and addictions . . . and even snakebites. He 
discusses the Albert Einstein College of Medicine’s 
astounding breakthrough in AIDS and how am- 
ateurs might fit into an AIDS rescue effort. 

In March Wayne tries to decide about going to 
Dayton. Is the lighting in your home helping to 
make you and your family sick? There’s no doubt 
about it. Ditto lighting in schools and offices. You’d 
better not read this. Wayne explains why cold fu- 


sion has been such a sleeper and now looks like 
the most exciting discovery of the 20th century. 
He explains why democracy has failed so badly 
in America, and what went wrong with Perot’s 
United We Stand America. He also proposes a 
great way to get involved in the music business. 

In April Wayne discusses good vs. bad science, 
including ecoscams such as acid rain, the green- 
house effect, the ozone hole, and so on. He points 
out the importance of checking anomalies in sci- 
ence carefully and not just ignoring them. He cites 
a new approach to treating breast cancer. And for 
anyone entrepreneurially inclined he suggests 
more ways to get into the music business and have 
a ball while making money. 

In May Wayne explained why he skipped Day- 
ton this year. He also talked about America’s most 
famous spy in history, Amelia Earhart, and recent 
exciting developments in cold fusion, together 
with the opportunity this offers for amateurs. He 
fulminates over the blindness of American me- 
dia, the development of an AIDS cure kit, the re- 


markable resistance of science down through his- 
tory to new ideas. You’ ll be reading Wayne’s “I’m 
Proud to be an American” over the air to anyone 
who hasn’t read it. 

In the June issue he proposed reinventing ham- 
fests as a way to invigorate the hobby. He took 
some ham manufacturers to task for lousy cus- 
tomer service. He explains a simple way you can 
make your contacts more interesting. Much more 
interesting. He then discusses the information su- 
perhighway and its probable impact on amateur 
radio, which could be disastrous. But he also pro- 
poses a way we can counter this trend. 

Well, you get the idea. You’re missing a lot of 
information and a lot of fun if you’re not sub- 
scribing to 73. No, there aren’t a bunch of pages 
devoted to club news or contests like some other 
magazines we could mention. The May QST has 
20 pages of real articles, plus the usual columns. 
Then comes club news and contest reports. plus 
a few ads for another 214 pages. That’s great if 
you're that interested in club news and contests. 


PUT SOME EXCITEMENT BACK INTO YOUR HOBBY! 


‘5 Amateur 
Radio Today 


No other magazine brings you the exciting world of amateur radio like 
73 Amateur Radio Today. 


-¢ Equipment reviews you can use. * Construction projects for all abilities. 
¢ More antenna articles than any other magazine. * Monthly columns covering 
the exciting worlds of RTTY, ATV, microwaves, QRP, foxhunting and more. 
e “Never Say Die,” Wayne Green’s monthly view of the world of amateur radio. 


— 12 issues for $19.97 — 


To subscribe by phone 
Call: 1-800-289-0388 
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NAME CALL 
ADDRESS 
CITY STATE ZIP 
Payment Enclosed Charge my: Mc VISA AMEX 
Card Number Exp. Date 
Newsstand Rate $35.40. Basic Subscription rate $24.97. Allow 4-6 weeks for first issue. 
Canada add $7.00 plus $1.40 GST. Foreign add $19 surface/$42 airmail. G9408G999 


That’s a 43% savings off the newsstand price! 


—----- 4 


(5 Amateur 
Radio Today 


LL) YES! | want some excitement in my hobby. 
Send me 12 issues of 73 Amateur Radio Today for only $19.97. 


70 Route 202, North 
Peterborough, NH 03458 
(603) 924-0058 
Fax (603) 924-9327 
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FB ENTERPRISES 

FB Enterprises has introduced a 
new line of Quick-N-Easy Regional 
Repeater Map Guides. The map guides 
are available for 10 different regions, 
covering all 50 US states. 

Each regional guide covers six dif- 
ferent states. and they are spiral bound 
for easy use. The guides are laminat- 
ed in clear plastic to protect them 
from spills or tears. They show 2 
meter repeaters in full color on the 


front of each card and bands from 220 MHz _ able for $2 (refundable with purchase). For, 
more information please contact FB Enter- 
The guides are priced at $9.95 plus $3 ship- prises, 2380] NW Ist Ave., Ridgefield, WAz 
98642-8830; (800) 377-2339 (voice or FAX). 


to 1.2 GHz in black and white on the back. 


ping for mail orders. They are also available 
at many dealers. Product catalogs are avail- 


B+K PRECISION 


B+K has introduced their first digital mul- 
timeter that is truly pocket-sized—the instru- 
ment is only 4.4" x 2.2" x 0.4" and weighs 
only 3.5 ounces with batteries. The Model 
2700 DMM measures AC and DC volts and 
resistance with data hold, range hold, audible 
continuity test, diode test, bar graph, and 3200 
count LCD display. 

Data hold freezes the display to hold a 
reading. Range hold allows the user to defeat 
autoranging and select one specific voltage or 
resistance range for all measurements. This is 
the only pocket DMM to offer all these 
features. 

For more information, visit your favorite 
dealer or contact B+K Precision, 6470 W. 
Courtland St., Chicago, IL 60635; (312) 889- 
1448, FAX (312) 794-9740. Or circle Reader 
Service No. 204. 


HARLAN TECHNOLOGIES 

Harlan Technologies has announced Color 
Slow Scan TV for the Sound Blaster sound 
card. This new version is an upgrade from 
Slow Scan II, which would copy color modes 
but display them in black and white. Color 


1994/1995 EDITION 


PBemigyprisen 


Or circle Reader Service No.-201. 


EUR-AM ELECTRONICS 


EUR-Am Electronics has introduced a new~ 
speaker/microphone equipped with its own... 
BNC connector. Now you can affix your HT’s’ 


antenna to the speaker/mike like many law 
enforcement units do. 

Other features on these speaker/mikes 
include a convenient earphone jack and DTMF 
(dual-tone multi-frequency) keypad. This item 
will fit most Yaesu and Icom HTs, along with 
many other brands. 

For more information contact EUR-AM, 
P.O. Box 990, Meridith, NH 03253-0990; (603) 
279-1393; FAX (603) 279-1394. Or circle Read- 
er Service No. 203. 


Slow Scan will send and receive 
Robot 8, 12, 24, and 36 second 
black and white, but will also 
send and receive Robot 36 and 
76 second color, Scotty 1, and 
Scotty 2 displaying in full 
color. 

Hookup of the Sound Blaster 
compatible card to your radio 
equipment is very easy. The 
sound from the receiver is 
connected to the microphone 
input of the sound card, and for 
transmit, one channel of the 
stereo output from the card is 
connected to the microphone 
input of the transmitter. 

Color Slow Scan is priced at $99.95 plus 
$5 shipping (overseas shipping $10; Illinois 
residents add $6.25 tax.) For more informa- 
tion or to order, contact Harlan Technologies, 
5931] Alma Drive, Rockford, IL 61108; (815) 
398-2683. Or circle Reader service No. 206. 
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HAMTRONICS 


Hamtronics has announced the new COR- 
6 module—a voice ID repeater controller 


combining COR circuits and a real-voice ID 


on one board. It can be used with transmitter 


and receiver modules to make a simple, 
low-cost repeater. 


A digital IC records up to 20 seconds of your 


voice, using audio from the repeater receiver. 
The unit includes tail and time-out timers, cour- 
tesy beep, and a solid-state relay to key the 
‘transmitter. 


Wired and tested-for $149. A catalog is also 


available. For more information contact Hamtron- 


KANGAROO TABOR SOFTWARE 


|... Kangaroo Tabor Software has announced 
“the new CAPMAN 2.0 computer-assisted pre- 


diction manger. This is a professional-quality 


-.|.LONCAP package that allows anyone to use 
“the most advanced propagation routine 


‘interfacing with the ELNEC and MININEC 
antenna analysis gain patterns. 
*~ CAPMAN is the versatile menu-driven 
skyway analysis package developed by 
Kangaroo Tabor Software and the prime 
author of IONCAP. CAPMAN delivers 
IONCAP input file construction and manage- 
ment, two integrated execute functions, the abil- 
ity to view and manipulate huge output files, 
and graphical display of output parameters for 
multiple target locations and time periods. 
This product contains a full-featured loca- 
tion database and can be easily customized. 


GORDON WEST RADIO SCHOOL 
The amateur radio General Class Element 
3B question pool has been revised as of July 
1, 1994. The new question pool will be valid 
for four years, and reflect the exact 288 ques- 
tions and answers now found on amateur 
radio General Class tests. All of the Gordon 
West Radio School books and cassettes have 
been updated to coincide with this change. 

“Only the General Class Element 3B ques- 
tion pool was changed last July,” says Gordon 
West WB6NOA. “All other amateur radio 
question pools remain exactly the same, and 
the Advanced Class pool is next for revision 
in about nine months,” adds West. 

The new General Class audio cassettes 
also cover all the new General Class questions. 
They have been completely updated in stereo 
to make learning convenient and fun, whether 
exercising at home or driving in the car. 

The updated books and cassettes are avail- 
able at your favorite dealer, or you can order 


The kit price is $99, or the unit is available 


ics, Inc., 65-F Moul Rd., Hilton, NY 14468- 
9535; (716) 392-9430, FAX (716) 392-9420. 
Or circle Reader Service No. 202. 


The CAPMAN package requires a 386 or 
better PC or compatible. The IONCAP pro- 
gram is included in the CAPMAN package, 
which is priced at $89 ppd. in the USA 
(elsewhere add $3.50 S & H). For more in- 
formation contact LUCAS Radio/Kangaroo 
Tabor Software, 2900 Valmont Rd., Suite H, 
Boulder, CO 80301; (303) 494-4647, FAX (303) 
494-0937. Or circle Reader service No. 205. 


ACLYPSE 
CORPORATION 

Aclypse Corporation has announced the 
ADR-1 Robot Kit, a little something different 
for the ham who has everything. The robot is 
27" tall x 14" in diameter and weighs 16 pounds. 
The complete kit has an onboard computer 
system that features voice recognition 
capabilities, English speech output, power 
motor drive, and a battery with monitoring and 
recharge system. 


No electronics or advanced computer — 


experience is required. Construction takes two 
to six hours and requires no special tools. The 
robot has its own operating system and a 
BASIC programming language is built in. The 
complete kit is priced at $299. 


For more information contact Ac/ypse- 


Corporation, Rt. 2, Box 213H, Worthington, 
IN 47471; (812) 875-2852, BBS (812) 875- 
2836. Or circle Reader Service No. 207. 


Ps ed BEES 

the autographed set direct for $19.95 plus $3 
S & H. For more information or to order 
contact Gordon West Radio School Inc., 2414 
College Drive, Costa Mesa, CA 92626; (714) 
549-5000 (Hot Line 10-4 PM); (714) 434-0666 
(Info Line 24 hrs). Or circle Reader Service 
No. 208. 
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“Dual Decode. Now that’s a first!” 


“Built-in VOX? Right!” “Wow, a real Battery Voltage Readout!” | 


“Yaesu did it again!” 


FEATURES 


Memory Channels 


Slide-out Lithium Battery is 
Dual CTCSS Decoder : 


Battery Voltage Readout E 
Automatic CTCSS : 
Tone Search 
Transmit Battery Saver 
(Repeater & Simplex Operation) | 
Built-In Vox : 
One Touch Reverse Button 
Dual In-Band Receive f 
(V+V, U+U) 5 
Programmable External 
Speaker Audio 
Optional Digital Display | YES 
Mic with “S” Meter : 


AM Aircraft Receive 


The Bestiivs.“‘the rest” 


Dual Band Handheld x fs o other dual band 
DMiter 190-174 Miz RX OD) handheld beats the FT-530 on 
# features for performance and 


144-148 MHz TX 


70cm 430-450 MHz RXTX ee 6s | : 
4 TX Power levels: oY Oe YA ed 
EAR DE ED EL OOS . 4. ihe ae | ease of use. With the largest 


HIEMVERE | 


w/FNB-27: 5.0, 3.0, 1.5, 0.5W 
= DTMF Paging and Coded Squelch 
» AOT — Auto On-Timer with built-in 
clock and alarm functions 
IBS — Intelligent Band Select (pro- 
vides automatic TX band select on 
scan stop) 
Backlit keypad and display with 
time delay 
Built-in cross-band repeat function 
APO — Automatic Power Off 
5 Watts output w/ FNB-27 battery 
or 12 VDC 
2 VFO’s for each band 
Accessories: 
NC-42 1-Hour Desk Charger 
FNB-25 600 mAh Battery (2 watt) 
FNB-26 1000 mAh Battery (2 watt) 
FNB-27 600 mAh Battery (5 watt) 
FBA-12 6 AA Cell Holder 
CSC-56 Vinyl Case w/ FNB-25 
CSC-58 Vinyl Case w/ FNB-26/27 
E-DC-5B 12 VDC Adaptor 
YH-2 Headset for VOX 
MH-12A2B Speaker Mic 
MH-18A2B Lapel Speaker Mic 
MH-19A2B Mini Earpiece Mic 
MH-29A2B LCD Display Mic with 
Remote Functions 
MMB-54 Mobile Mounting 
Hanger 


backlit keypad available, 

82 memories, exclusive Dual 
CTCSS Decode and AM 
Aircraft Receive, the FT-530 
is simply the best value 
there is. 

Compare for yourself, 
then forget “the rest.” See 
your dealer for the best dual 
band handheld you can buy. 
The FT-530. 


YAESU 


Performance without compromise” 


© 1993 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700 
Specifications subject to change without notice. Specifications guaranteed only within amateur bands. Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specific details. 


NICOM’s IC-2GXAT ... . 
Powerful Versatility In A 
kueved, User-Friendly 
idheld. 


SIMPLE OPERATION 


Channel Operation — display can be set to 
indicate memory channel numbers only. 
This keeps frequencies secret, restricts 
operating frequencies or simplifies 
operation for an unfamiliar user. 


Auto Repeater Operation — automatically 
activates the correct duplex direction when 
the receiver frequency tuned is within the 
repeater output frequency range. 


Tone Scan — scans for, detects and sets the 
subaudible tone frequency to enable 
communication with another station that is 
using subaudible tones. 

DIMF Redial— for quick and easy access to 
autopatches. 

User Friendly Keyboard — uncluttered, 
user-friendly design for ease of operation. 


ADVANCED FEATURES 


Power Saver — reduces the current drain 
to 35 mA (avg. Rx) for battery conservation 
and extended operating time. 

Low Power Option — switch to 1 W output 
power to extend your operating time when 
high power isn’t required. 

40 Memory Channels — store all repeater 
information independently. 

Memory Transfer — the contents of a 
memory channel are transferred into VFO, 
and the VFO mode is automatically 
selected, to assure quick and easy 

QSY ing. 

5 DTMF Auto Dial Memories — for quick 
and easy autopatching to frequently used 
telephone numbers. 


Selectable DIMF Autodial Digit Duration - 


adjust your DTMF speed to the decode 
capabilities of the repeater. 


Need more information? 
Call our brochure hotline: 
(206) 450-6088 


MAXIMUM POWER 


7 W Output Power — one of the highest 
powers available in a handheld (nominal 
with 13.5 V DC or the optional BP-132A 
battery pack). The BP-132A battery pack 
provides more than enough power to reach 
those fringe areas, and a long lasting 600 
mah too! 


DURABLE CONSTRUCTION 


Die-cast Aluminum Rear Case — will with- 
stand the demands of rugged outdoor use. 


Splash Resistant Body — maintains perfor- 
mance in harsh outdoor environments. 


Rated JIS II for splash resistance, the IC-2GXAT 
is built to withstand rugged outdoor use. 


OTHER GREAT FEATURES 


* High Sensitivity: 0.18 pV for 12 dB SINAD 

* Multiple Scan Modes 

* Monitor Function 

° SET mode to customize transceiver operation 

® Display lighting with 5 second timer 

* Subaudible tone encoder, tone squelch and 
pocket beep 

* Optional pager and code squelch 

* BP-160 (3 W, 700 mAh) battery pack, wall charger, 
belt clip and hand strap come standard 

* 8 tuning steps (5, 10, 12.5, 15, 20, 25, 30 or 50 kHz) 

¢ Call Channel : 

* Icom compatible accessories 


ICOM America, Inc., 2380-1 16th Ave. N.E., Bellevue, WA 98004 

All stated specifications subject to — without notice or obligations. 
All ICOM radios nse exceed F( a limiting spurious 
a ICOM logo is o registered trademark of ICOM, Inc. 


